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    WELL CONSTRUCTION LOG 
 

PROJECT NAME    Carus Chemical Corporation_ 
PROJECT #   CWR1710                    WELL ID:  MW-301H   

     
 
 
Drilling Company:  Stearns Drilling                Site:  Carus Chemical Corporation     
Drillers:  Denny; Ron; Rich   Drilling Method:  Sonic      
Geologist/Engineer:  J. McKinnon   Start/Completion Date:   10 October 2007        
Signature:    Well Type:  Stick-up                       
   Geologic Completion Zone:    Holocene          
 
 
   Well Completion 
   Guard Posts ( Y  /  N ) Date:      
   Surface Pad Size:  2            ft x        2             ft 
   Protective Casing or Cover 
   Diameter/Type:   6”/Steel      Locking ( Y / N ) 
   Depth BGS:  -  Weep Hole  ( Y /  N ) 
   Grout 
   Composition/Proportions:   Bentonite slurry/Bentonite  
     chips (~50 lbs.)      
   Placement Method:  Direct pour/tag    
           
   Seal     
   Type:  Bentonite chips (~50 lbs.)   
   Set-up/Hydration Time:      
   Placement Method:  Direct pour/tag    
   Vol. Fluid Added:       
   Filter Pack 
   Type:  Silica sand      
   Source:        
   Amount Used:  Approx. 50 lbs.     
   Placement Method:  Direct pour/tag    
   Well Riser Pipe 
   Casing Material:   Schedule 40 PVC    
   Casing Inside Diameter:   2     in. 
   Screen 
   Material:   Schedule 40 PVC     
   Inside Diameter:   2       in. 
   Screen Slot Size:   0.01   in.  
   Sump or Bottom Cap ( Y /  N ) 
   Type/Length:        
   Backfill Plug ( Y /  N ) 
   Material:  Betonite Chips     
   Placement Method:  Direct pour/tag    
   Set-up/Hydration Time:      
 
 
Comments   Reviewed 
   By:  J. McKinnon   Date:  1/26/10   
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Elevation (ft) Depth (ft) 

Surface Plug 

Filter 
Pack 
Below 
Screen

 
Borehole 

Plug 89.0 450.7 
Total 

Depth of 
Borehole 

Filter 
Pack 
Above 
Screen 

68.6 ft 
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    WELL CONSTRUCTION LOG 
 

PROJECT NAME    Carus Chemical Corporation_ 
PROJECT #   CWR1710                    WELL ID:  MW-301S   

     
 
 
Drilling Company:  Stearns Drilling                Site:  Carus Chemical Corporation     
Drillers:  Denny; Ron; Rich   Drilling Method:  Sonic      
Geologist/Engineer:  J. McKinnon   Start/Completion Date:   10 October 2007        
Signature:    Well Type:  Stick-up                       
   Geologic Completion Zone:      Slag              
 
 
   Well Completion 
   Guard Posts ( Y  /  N ) Date:      
   Surface Pad Size:  2            ft x        2             ft 
   Protective Casing or Cover 
   Diameter/Type:       6”/Steel  Locking ( Y / N ) 
   Depth BGS:  -         Weep Hole  ( Y /  N ) 
   Grout 
   Composition/Proportions:   Bentonite slurry/Bentonite  _ 
     Chips (~50 lbs.)      
   Placement Method:  Direct pour/tag    
           
   Seal     
   Type:  Bentonite chips (~50 lbs.)     
   Set-up/Hydration Time:      
   Placement Method:  Direct pour/tag    
   Vol. Fluid Added:       
   Filter Pack 
   Type:  Silica sand      
   Source:        
   Amount Used:  Approx. 50 lbs.     
   Placement Method:  Direct pour/tag    
   Well Riser Pipe 
   Casing Material:   Schedule 40 PVC    
   Casing Inside Diameter:   2     in. 
   Screen 
   Material:   Schedule 40 PVC     
   Inside Diameter:   2       in. 
   Screen Slot Size:   0.01   in.  
   Sump or Bottom Cap ( Y /  N ) 
   Type/Length:        
   Backfill Plug ( Y /  N ) 
   Material:        
   Placement Method:       
   Set-up/Hydration Time:      
 
 
Comments   Reviewed 
   By:  J. McKinnon   Date:  1/26/10   
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Elevation (ft) Depth (ft) 

Surface Plug 
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Borehole 

Plug 44.0 495.57 
Total 

Depth of 
Borehole 

Filter 
Pack 
Above 
Screen 

28.0 ft 
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    WELL CONSTRUCTION LOG 
 

PROJECT NAME    Carus Chemical Corporation_ 
PROJECT #   CWR1710                    WELL ID:  MW-303H   

     
 
 
Drilling Company:  Stearns Drilling                Site:  Carus Chemical Corporation     
Drillers:  Denny; Ron; Rich   Drilling Method:  Sonic      
Geologist/Engineer:  J. McKinnon   Start/Completion Date:   15 October 2007        
Signature:    Well Type:  Stick-up                       
   Geologic Completion Zone:     Holocene         
 
 
   Well Completion 
   Guard Posts ( Y  /  N ) Date:      
   Surface Pad Size:  2            ft x         2            ft 
   Protective Casing or Cover 
   Diameter/Type:        6”/Steel  Locking ( Y / N ) 
   Depth BGS:    Weep Hole  ( Y /  N ) 
   Grout 
   Composition/Proportions:   Bentonite slurry/Bentonite  _ 
     chips (~50 lbs.)      
   Placement Method:  Direct pour/tag    
           
   Seal     
   Type:  Bentonite chips (50 lbs.)    
   Set-up/Hydration Time:      
   Placement Method:  Direct pour/tag    
   Vol. Fluid Added:       
   Filter Pack 
   Type:  Silica sand      
   Source:        
   Amount Used:  300 lbs.  (6 bags)    
   Placement Method:  Direct pour/tag    
   Well Riser Pipe 
   Casing Material:   Schedule 40 PVC    
   Casing Inside Diameter:   2     in. 
   Screen 
   Material:   Schedule 40 PVC     
   Inside Diameter:   2       in. 
   Screen Slot Size:   0.01   in.  
   Sump or Bottom Cap ( Y /  N ) 
   Type/Length:        
   Backfill Plug ( Y /  N ) 
   Material:        
   Placement Method:       
   Set-up/Hydration Time:      
 
 
Comments   Reviewed 
   By:  J. McKinnon   Date:  1/25/10  
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Elevation (ft) Depth (ft) 

Surface Plug 
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Screen

 
Borehole 

Plug 118.0 433.34 
Total 

Depth of 
Borehole 

Filter 
Pack 
Above 
Screen 

104.7 ft
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    WELL CONSTRUCTION LOG 
 

PROJECT NAME    Carus Chemical Corporation_ 
PROJECT #   CWR1710                    WELL ID:  MW-303S   

     
 
 
Drilling Company:  Stearns Drilling                Site:  Carus Chemical Corporation     
Drillers:  Denny; Ron; Rich   Drilling Method:  Sonic      
Geologist/Engineer:  J. McKinnon   Start/Completion Date:   15 October 2007        
Signature:    Well Type:  Stick-up                       
   Geologic Completion Zone:      Slag     
 
 
   Well Completion 
   Guard Posts ( Y  /  N ) Date:      
   Surface Pad Size:  2            ft x       2              ft 
   Protective Casing or Cover 
   Diameter/Type:        6”/Steel  Locking ( Y / N ) 
   Depth BGS:    Weep Hole  ( Y /  N ) 
   Grout 
   Composition/Proportions:   Bentonite slurry/Bentonite  _ 
     chips (~50 lbs.)      
   Placement Method:  Direct pour/tag    
           
   Seal     
   Type:  Bentonite chips (approx. 50 lbs.)   
   Set-up/Hydration Time:      
   Placement Method:  Direct pour/tag    
   Vol. Fluid Added:       
   Filter Pack 
   Type:  Silica sand      
   Source:        
   Amount Used:  Approx. 300 lbs.    
   Placement Method:  Direct pour/tag    
   Well Riser Pipe 
   Casing Material:   Schedule 40 PVC    
   Casing Inside Diameter:   2     in. 
   Screen 
   Material:   Schedule 40 PVC     
   Inside Diameter:   2       in. 
   Screen Slot Size:   0.01   in.  
   Sump or Bottom Cap ( Y /  N ) 
   Type/Length:        
   Backfill Plug ( Y /  N ) 
   Material:        
   Placement Method:       
   Set-up/Hydration Time:      
 
 
Comments   Reviewed 
   By:  J. McKinnon   Date:       1/26/10  
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Elevation (ft) Depth (ft) 

Surface Plug 

Filter 
Pack 
Below 
Screen

 
Borehole 

Plug 89.0 463.65 
Total 

Depth of 
Borehole 

Filter 
Pack 
Above 
Screen 

73.0 ft 
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    WELL CONSTRUCTION LOG 
 

PROJECT NAME    Carus Chemical Corporation_ 
PROJECT #   CWR1710                    WELL ID:  MW-304S   

     
 
 
Drilling Company:  Stearns Drilling                Site:  Carus Chemical Corporation     
Drillers:  Denny; Ron; Rich   Drilling Method:  Sonic      
Geologist/Engineer:  J. McKinnon   Start/Completion Date:   11 October 2007        
Signature:    Well Type:  Stick-up                       
   Geologic Completion Zone:    Slag                
 
 
   Well Completion 
   Guard Posts ( Y  /  N ) Date:      
   Surface Pad Size:  2            ft x        2              ft 
   Protective Casing or Cover 
   Diameter/Type:        6”/Steel  Locking ( Y / N ) 
   Depth BGS:    Weep Hole  ( Y /  N ) 
   Grout 
   Composition/Proportions:   Bentonite slurry/Bentonite   
     chips (~50 lbs.)      
   Placement Method:  Direct pour/tag    
           
   Seal     
   Type:  Bentonite chips (50 lbs.)    
   Set-up/Hydration Time:      
   Placement Method:  Direct pour/tag    
   Vol. Fluid Added:       
   Filter Pack 
   Type:  Silica sand      
   Source:        
   Amount Used:  50 lbs.      
   Placement Method:  Direct pour/tag    
   Well Riser Pipe 
   Casing Material:   Schedule 40 PVC    
   Casing Inside Diameter:   2     in. 
   Screen 
   Material:   Schedule 40 PVC     
   Inside Diameter:   2       in. 
   Screen Slot Size:   0.01   in.  
   Sump or Bottom Cap ( Y /  N ) 
   Type/Length:        
   Backfill Plug ( Y /  N ) 
   Material:  Bentonite chips     
   Placement Method:  Direct pour/tag    
   Set-up/Hydration Time:      
 
 
Comments   Reviewed 
   By:  J. McKinnon   Date:       1/26/10  
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Elevation (ft) Depth (ft) 

Surface Plug 
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Pack 
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Borehole 

Plug 68.0 487.31 
Total 

Depth of 
Borehole 

Filter 
Pack 
Above 
Screen 

44.0 ft 
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    WELL CONSTRUCTION LOG 
 

PROJECT NAME    Carus Chemical Corporation_ 
PROJECT #   CWR1710                    WELL ID:  MW-305H   

     
 
 
Drilling Company:  Stearns Drilling                Site:  Carus Chemical Corporation     
Drillers:  Denny; Ron; Rich   Drilling Method:  Sonic      
Geologist/Engineer:  J. McKinnon   Start/Completion Date:   23 October 2007        
Signature:    Well Type:  Stick-up                       
   Geologic Completion Zone:   Holocene            
 
 
   Well Completion 
   Guard Posts ( Y  /  N ) Date:      
   Surface Pad Size:  2            ft x       2              ft 
   Protective Casing or Cover 
   Diameter/Type:         6”/Steel  Locking ( Y / N ) 
   Depth BGS:    Weep Hole  ( Y /  N ) 
   Grout 
   Composition/Proportions:   Bentonite slurry             _ 
             
   Placement Method:  Direct pour/tag    
           
   Seal     
   Type:  Bentonite chips      
   Set-up/Hydration Time:      
   Placement Method:  Direct pour/tag    
   Vol. Fluid Added:       
   Filter Pack 
   Type:  Silica sand      
   Source:        
   Amount Used:        
   Placement Method:  Direct pour/tag    
   Well Riser Pipe 
   Casing Material:   Schedule 40 PVC    
   Casing Inside Diameter:   2     in. 
   Screen 
   Material:   Schedule 40 PVC     
   Inside Diameter:   2       in. 
   Screen Slot Size:   0.01   in.  
   Sump or Bottom Cap ( Y /  N ) 
   Type/Length:        
   Backfill Plug ( Y /  N ) 
   Material:        
   Placement Method:       
   Set-up/Hydration Time:      
 
 
Comments   Reviewed 
   By:  J. McKinnon   Date:       1/26/10  
  
  

-2.6 

0.0 

93.0 

97.0 

99.0 

109.0 

109.0 

109.0 

6 in. 

0.0 ft 

0.0 ft 

12.0 ft 

10.0 ft 

2.0 ft 

4.0 ft 

551.73 ft

458.73 

454.73 

551.73 

554.33 

452.73 

442.73 

442.73 

442.73 

Elevation (ft) Depth (ft) 

Surface Plug 

Filter 
Pack 
Below 
Screen

 
Borehole 

Plug 109.0 442.73 
Total 

Depth of 
Borehole 

Filter 
Pack 
Above 
Screen 

93.0 ft 

Appendix G-2-2: Well Construction Logs 
Matthiessen & Hegeler Zinc Site 

Final Remedial Investigation Report



 

    WELL CONSTRUCTION LOG 
 

PROJECT NAME    Carus Chemical Corporation_ 
PROJECT #   CWR1710                    WELL ID:  MW-305R   

     
 
 
Drilling Company:  Stearns Drilling                Site:  Carus Chemical Corporation     
Drillers:  Denny; Ron; Rich   Drilling Method:  Sonic      
Geologist/Engineer:  J. McKinnon   Start/Completion Date:   23 October 2007        
Signature:    Well Type:  Stick-up                       
   Geologic Completion Zone:    Limestone          
 
 
   Well Completion 
   Guard Posts ( Y  /  N ) Date:      
   Surface Pad Size:  2            ft x       2              ft 
   Protective Casing or Cover 
   Diameter/Type:        6”/Steel  Locking ( Y / N ) 
   Depth BGS:    Weep Hole  ( Y /  N ) 
   Grout 
   Composition/Proportions:   Bentonite slurry (400 gal.)    
             
   Placement Method:  Direct pour/tag    
           
   Seal     
   Type:  Bentonite chips (75 lbs.)    
   Set-up/Hydration Time:      
   Placement Method:  Direct pour/tag    
   Vol. Fluid Added:       
   Filter Pack 
   Type:  Silica sand      
   Source:        
   Amount Used:  150 lbs.      
   Placement Method:  Direct pour/tag    
   Well Riser Pipe 
   Casing Material:   Schedule 40 PVC    
   Casing Inside Diameter:   2     in. 
   Screen 
   Material:   Schedule 40 PVC     
   Inside Diameter:   2       in. 
   Screen Slot Size:   0.01   in.  
   Sump or Bottom Cap ( Y /  N ) 
   Type/Length:        
   Backfill Plug ( Y /  N ) 
   Material:        
   Placement Method:       
   Set-up/Hydration Time:      
 
 
Comments   Reviewed 
   By:  J. McKinnon   Date:       1/26/10  
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142.0 

152.0 

152.0 

152.0 

6 in. 

0.0 ft 

0.0 ft 

12.0 ft 
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2.0 ft 

4.0 ft 

555.47 ft

416.87 

412.87 

552.87 

555.47 

410.87 

400.87 

400.87 

400.87 

Elevation (ft) Depth (ft) 

Surface Plug 

Filter 
Pack 
Below 
Screen

 
Borehole 

Plug 152.0 400.87 
Total 

Depth of 
Borehole 

Filter 
Pack 
Above 
Screen 

136.0 ft

Appendix G-2-2: Well Construction Logs 
Matthiessen & Hegeler Zinc Site 

Final Remedial Investigation Report



 

    WELL CONSTRUCTION LOG 
 

PROJECT NAME    Carus Chemical Corporation_ 
PROJECT #   CWR1710                    WELL ID:  MW-305S   

     
 
 
Drilling Company:  Stearns Drilling                Site:  Carus Chemical Corporation     
Drillers:  Denny; Ron; Rich   Drilling Method:  Sonic      
Geologist/Engineer:  J. McKinnon   Start/Completion Date:   24 October 2007        
Signature:    Well Type:  Stick-up                       
   Geologic Completion Zone:      Slag              
 
 
   Well Completion 
   Guard Posts ( Y  /  N ) Date:      
   Surface Pad Size:  2            ft x       2              ft 
   Protective Casing or Cover 
   Diameter/Type:        6”/Steel  Locking ( Y / N ) 
   Depth BGS:    Weep Hole  ( Y /  N ) 
   Grout 
   Composition/Proportions:   Bentonite slurry (500 gal.)  _ 
             
   Placement Method:  Direct pour/tag    
           
   Seal     
   Type:  Bentonite chips (50 lbs.)    
   Set-up/Hydration Time:      
   Placement Method:  Direct pour/tag    
   Vol. Fluid Added:       
   Filter Pack 
   Type:  Silica sand      
   Source:        
   Amount Used:  300 lbs.      
   Placement Method:  Direct pour/tag    
   Well Riser Pipe 
   Casing Material:   Schedule 40 PVC    
   Casing Inside Diameter:   2     in. 
   Screen 
   Material:   Schedule 40 PVC     
   Inside Diameter:   2       in. 
   Screen Slot Size:   0.01   in.  
   Sump or Bottom Cap ( Y /  N ) 
   Type/Length:        
   Backfill Plug ( Y /  N ) 
   Material:        
   Placement Method:       
   Set-up/Hydration Time:      
 
 
Comments   Reviewed 
   By:  J. McKinnon   Date:         1/26/10  
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91.0 

91.0 

6 in. 

0.0 ft 

0.0 ft 

12.0 ft 
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2.0 ft 

5.3 ft 
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477.74 

472.44 

551.44 

554.04 

470.44 

460.44 

460.44 

460.44 

Elevation (ft) Depth (ft) 

Surface Plug 

Filter 
Pack 
Below 
Screen

 
Borehole 

Plug 91.0 460.44 
Total 

Depth of 
Borehole 

Filter 
Pack 
Above 
Screen 

73.7 ft 

Appendix G-2-2: Well Construction Logs 
Matthiessen & Hegeler Zinc Site 

Final Remedial Investigation Report



 

    WELL CONSTRUCTION LOG 
 

PROJECT NAME    Carus Chemical Corporation_ 
PROJECT #   CWR1710                    WELL ID:  MW-306S   

     
 
 
Drilling Company:  Stearns Drilling                Site:  Carus Chemical Corporation     
Drillers:  Denny; Ron; Rich   Drilling Method:  Sonic      
Geologist/Engineer:  J. McKinnon   Start/Completion Date:   16 October 2007        
Signature:    Well Type:  Stick-up                       
   Geologic Completion Zone:     Slag               
 
 
   Well Completion 
   Guard Posts ( Y  /  N ) Date:      
   Surface Pad Size:  2            ft x        2             ft 
   Protective Casing or Cover 
   Diameter/Type:       6”/Steel  Locking ( Y / N ) 
   Depth BGS:    Weep Hole  ( Y /  N ) 
   Grout 
   Composition/Proportions:   Bentonite slurry (200 gal.)  _ 
             
   Placement Method:  Direct pour/tag    
           
   Seal     
   Type:  Bentonite chips (50 lbs.)    
   Set-up/Hydration Time:      
   Placement Method:  Direct pour/tag    
   Vol. Fluid Added:       
   Filter Pack 
   Type:  Silica sand (#7)      
   Source:        
   Amount Used:  300 lbs.      
   Placement Method:  Direct pour/tag    
   Well Riser Pipe 
   Casing Material:   Schedule 40 PVC    
   Casing Inside Diameter:   2     in. 
   Screen 
   Material:   Schedule 40 PVC     
   Inside Diameter:   2       in. 
   Screen Slot Size:   0.01   in.  
   Sump or Bottom Cap ( Y /  N ) 
   Type/Length:        
   Backfill Plug ( Y /  N ) 
   Material:  Bentonite chips     
   Placement Method:  Direct pour/tag    
   Set-up/Hydration Time:      
 
 
Comments   Reviewed 
   By:  J. McKinnon   Date:       1/26/10  
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6 in. 

12.0 ft 
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5.0 ft 
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540.87 
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461.87 

Elevation (ft) Depth (ft) 

Surface Plug 

Filter 
Pack 
Below 
Screen

 
Borehole 

Plug 79.0 461.87 
Total 

Depth of 
Borehole 

Filter 
Pack 
Above 
Screen 

50.0 ft 

Appendix G-2-2: Well Construction Logs 
Matthiessen & Hegeler Zinc Site 

Final Remedial Investigation Report



 

    WELL CONSTRUCTION LOG 
 

PROJECT NAME    Carus Chemical Corporation_ 
PROJECT #   CWR1710                    WELL ID:  MW-311R   

     
 
 
Drilling Company:  Stearns Drilling                Site:  Carus Chemical Corporation     
Drillers:  Denny; Ron; Rich   Drilling Method:  Sonic      
Geologist/Engineer:  J. McKinnon   Start/Completion Date:   26 October 2007        
Signature:    Well Type:  Flush-mount                  
   Geologic Completion Zone:      Limestone        
 
 
   Well Completion 
   Guard Posts ( Y  /  N ) Date:      
   Surface Pad Size:  2            ft x      2               ft 
   Protective Casing or Cover 
   Diameter/Type:        6”/Steel  Locking ( Y / N ) 
   Depth BGS:    Weep Hole  ( Y /  N ) 
   Grout 
   Composition/Proportions:   Bentonite slurry (30 gal.)  _ 
             
   Placement Method:  Direct pour/tag    
           
   Seal     
   Type:  Bentonite chips (75 lbs.)    
   Set-up/Hydration Time:      
   Placement Method:  Direct pour/tag    
   Vol. Fluid Added:       
   Filter Pack 
   Type:  Silica sand       
   Source:        
   Amount Used:  150 lbs.      
   Placement Method:       
   Well Riser Pipe 
   Casing Material:   Schedule 40 PVC    
   Casing Inside Diameter:   2     in. 
   Screen 
   Material:   Schedule 40 PVC     
   Inside Diameter:   2       in. 
   Screen Slot Size:   0.01   in.  
   Sump or Bottom Cap ( Y /  N ) 
   Type/Length:        
   Backfill Plug ( Y /  N ) 
   Material:        
   Placement Method:       
   Set-up/Hydration Time:      
 
 
Comments   Reviewed 
   By:  J. McKinnon   Date:        1/26/10  
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0.0 ft 

0.0 ft 

12.0 ft 
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3.5 ft 
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584.39 

564.29 

554.29 

554.29 

554.29 

Elevation (ft) Depth (ft) 

Surface Plug 

Filter 
Pack 
Below 
Screen

 
Borehole 

Plug 30.0 554.29 
Total 

Depth of 
Borehole 

Filter 
Pack 
Above 
Screen 

14.5 ft 

Appendix G-2-2: Well Construction Logs 
Matthiessen & Hegeler Zinc Site 

Final Remedial Investigation Report



 

    WELL CONSTRUCTION LOG 
 

PROJECT NAME    Carus Chemical Corporation_ 
PROJECT #   CWR1710                    WELL ID:  MW-317R   

     
 
 
Drilling Company:  Stearns Drilling                Site:  Carus Chemical Corporation     
Drillers:  Denny; Ron; Rich   Drilling Method:  Sonic      
Geologist/Engineer:  J. McKinnon   Start/Completion Date:   25 October 2007        
Signature:    Well Type:  Flush-mount                  
   Geologic Completion Zone:    Limestone          
 
 
   Well Completion 
   Guard Posts ( Y  /  N ) Date:      
   Surface Pad Size:  2            ft x       2              ft 
   Protective Casing or Cover 
   Diameter/Type:        6”/Steel  Locking ( Y / N ) 
   Depth BGS:    Weep Hole  ( Y /  N ) 
   Grout 
   Composition/Proportions:   Bentonite slurry (33 gal.)  _ 
             
   Placement Method:  Direct pour/tag    
           
   Seal     
   Type:  Bentonite chips (50 lbs.)    
   Set-up/Hydration Time:      
   Placement Method:  Direct pour/tag    
   Vol. Fluid Added:       
   Filter Pack 
   Type:  Silica sand       
   Source:        
   Amount Used:  150 lbs.      
   Placement Method:  Direct pour/tag    
   Well Riser Pipe 
   Casing Material:   Schedule 40 PVC    
   Casing Inside Diameter:   2     in. 
   Screen 
   Material:   Schedule 40 PVC     
   Inside Diameter:   2       in. 
   Screen Slot Size:   0.01   in.  
   Sump or Bottom Cap ( Y /  N ) 
   Type/Length:        
   Backfill Plug ( Y /  N ) 
   Material:        
   Placement Method:       
   Set-up/Hydration Time:      
 
 
Comments   Reviewed 
   By:  J. McKinnon   Date:  1/26/10   
  
  

0.1 

0.0 

15.0 

18.0 

20.0 

30.0 

30.0 

30.0 
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560.34 

578.34 
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558.34 

548.34 

548.34 

548.34 

Elevation (ft) Depth (ft) 

Surface Plug 

Filter 
Pack 
Below 
Screen

 
Borehole 

Plug 30.0 548.34 
Total 

Depth of 
Borehole 

Filter 
Pack 
Above 
Screen 

15.0 ft 

Appendix G-2-2: Well Construction Logs 
Matthiessen & Hegeler Zinc Site 

Final Remedial Investigation Report



 

    WELL CONSTRUCTION LOG 
 

PROJECT NAME    Carus Chemical Corporation_ 
PROJECT #   CWR1710                    WELL ID:  MW-320H   

     
 
 
Drilling Company:  Stearns Drilling                Site:  Carus Chemical Corporation     
Drillers:  Jerry   Drilling Method:  Sonic      
Geologist/Engineer:  E. Evans   Start/Completion Date:   18 December 2007       
Signature:    Well Type:  Stick-up                  
   Geologic Completion Zone:    Holocene sediment   
 
 
   Well Completion 
   Guard Posts ( Y  /  N ) Date:      
   Surface Pad Size:  2            ft x        2             ft 
   Protective Casing or Cover 
   Diameter/Type:         6”/Steel  Locking ( Y / N ) 
   Depth BGS:    Weep Hole  ( Y /  N ) 
   Grout 
   Composition/Proportions:   Bentonite slurry             _ 
             
   Placement Method:  Direct pour/tag    
           
   Seal     
   Type:  Bentonite chips      
   Set-up/Hydration Time:      
   Placement Method:  Direct pour/tag    
   Vol. Fluid Added:       
   Filter Pack 
   Type:  Silica sand       
   Source:        
   Amount Used:        
   Placement Method:  Direct pour/tag    
   Well Riser Pipe 
   Casing Material:   Schedule 40 PVC    
   Casing Inside Diameter:   2     in. 
   Screen 
   Material:   Schedule 40 PVC     
   Inside Diameter:   2       in. 
   Screen Slot Size:   0.01   in.  
   Sump or Bottom Cap ( Y /  N ) 
   Type/Length:        
   Backfill Plug ( Y /  N ) 
   Material:  Bentonite chips     
   Placement Method:  Direct pour/tag    
   Set-up/Hydration Time:      
 
 
Comments   Reviewed 
   By:  J. McKinnon   Date:         1/26/10  
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455.85 

455.85 

Elevation (ft) Depth (ft) 

Surface Plug 
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Pack 
Below 
Screen

 
Borehole 

Plug 104.0 455.85 
Total 

Depth of 
Borehole 

Filter 
Pack 
Above 
Screen 

85.0 ft 

Appendix G-2-2: Well Construction Logs 
Matthiessen & Hegeler Zinc Site 

Final Remedial Investigation Report



 

    WELL CONSTRUCTION LOG 
 

PROJECT NAME    Carus Chemical Corporation_ 
PROJECT #   CWR1710                    WELL ID:  MW-321H   

     
 
 
Drilling Company:  Stearns Drilling                Site:  Carus Chemical Corporation     
Drillers:  Jerry   Drilling Method:  Sonic      
Geologist/Engineer:  E. Evans   Start/Completion Date:   19 December 2007       
Signature:    Well Type:  Stick-up                  
   Geologic Completion Zone:     Holocene sediment   
 
 
   Well Completion 
   Guard Posts ( Y  /  N ) Date:      
   Surface Pad Size:    2          ft x    2                 ft 
   Protective Casing or Cover 
   Diameter/Type:       6”/Steel  Locking ( Y / N ) 
   Depth BGS:    Weep Hole  ( Y /  N ) 
   Grout 
   Composition/Proportions:   Bentonite slurry (10 gal.)    _ 
             
   Placement Method:  Direct pour/tag    
           
   Seal     
   Type:  Bentonite chips (50 lbs)     
   Set-up/Hydration Time:      
   Placement Method:  Direct pour/tag   
  
   Vol. Fluid Added:       
   Filter Pack 
   Type:  Silica sand       
   Source:        
   Amount Used:  50 lbs.      
   Placement Method:  Direct pour/tag    
   Well Riser Pipe 
   Casing Material:   Schedule 40 PVC    
   Casing Inside Diameter:   2     in. 
   Screen 
   Material:   Schedule 40 PVC     
   Inside Diameter:   2       in. 
   Screen Slot Size:   0.01   in.  
   Sump or Bottom Cap ( Y /  N ) 
   Type/Length:        
   Backfill Plug ( Y /  N ) 
   Material:        
   Placement Method:       
   Set-up/Hydration Time:      
 
 
Comments   Reviewed 
   By:  J. McKinnon   Date:       1/26/10  
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Elevation (ft) Depth (ft) 

Surface Plug 
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Pack 
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Screen

 
Borehole 

Plug 94.0 451.68 
Total 

Depth of 
Borehole 

Filter 
Pack 
Above 
Screen 

80.0 ft 

Appendix G-2-2: Well Construction Logs 
Matthiessen & Hegeler Zinc Site 

Final Remedial Investigation Report



 

    WELL CONSTRUCTION LOG 
 

PROJECT NAME    Carus Chemical Corporation_ 
PROJECT #   CWR1710                    WELL ID:  MW-322H   

     
 
 
Drilling Company:  Stearns Drilling                Site:  Carus Chemical Corporation     
Drillers:  Jerry   Drilling Method:  Sonic      
Geologist/Engineer:  E. Evans   Start/Completion Date:   19 December 2007       
Signature:    Well Type:  Stick-up                  
   Geologic Completion Zone:     Holocene sediments   
 
 
   Well Completion 
   Guard Posts ( Y  /  N ) Date:      
   Surface Pad Size:  2            ft x          2           ft 
   Protective Casing or Cover 
   Diameter/Type:       6”/Steel  Locking ( Y / N ) 
   Depth BGS:    Weep Hole  ( Y /  N ) 
   Grout 
   Composition/Proportions:   Bentonite Slurry (400 gal.)  
             
   Placement Method:  Direct pour/tag    
           
   Seal     
   Type:  Bentonite chips (50 lbs.)   
  
   Set-up/Hydration Time:      
   Placement Method:  Direct pour/tag    
   Vol. Fluid Added:       
   Filter Pack 
   Type:  Silica sand       
   Source:        
   Amount Used:  450 lbs. (9 bags)    
   Placement Method:  Direct pour/tag    
   Well Riser Pipe 
   Casing Material:   Schedule 40 PVC    
   Casing Inside Diameter:   2     in. 
   Screen 
   Material:   Schedule 40 PVC     
   Inside Diameter:   2       in. 
   Screen Slot Size:   0.01   in.  
   Sump or Bottom Cap ( Y /  N ) 
   Type/Length:        
   Backfill Plug ( Y /  N ) 
   Material:        
   Placement Method:       
   Set-up/Hydration Time:      
 
 
Comments   Reviewed 
   By:  J. McKinnon        Date:        1/26/10 
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445.35 

Elevation (ft) Depth (ft) 

Surface Plug 

Filter 
Pack 
Below 
Screen

 
Borehole 

Plug 105.0 445.35 
Total 

Depth of 
Borehole 

Filter 
Pack 
Above 
Screen 

91.0 ft 

Appendix G-2-2: Well Construction Logs 
Matthiessen & Hegeler Zinc Site 

Final Remedial Investigation Report



Appendix G-2-3
OU1 Historical Groundwater Level Data

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois

Location Geology WBZ 11/20/1991 10/3/1993 10/10/1994 11/4/1994 11/12/1994 7/10/2007 7/19/2007 9/12/2007 9/13/2007 9/14/2007 9/17/2007 9/18/2007 11/2/2007 11/5/2007 11/6/2007
G-02 Bedrock 2 -- 557.72 557.62 558.26 558.81 557.47 -- -- 557.43 -- -- -- -- -- --
G-04 Till 1 -- 559.12 559.27 559.58 560.17 560.19 -- 560.59 -- -- -- -- -- -- --
G-05 Fill 1 -- 562.30 562.15 562.08 562.41 -- -- -- -- -- -- -- -- -- --
G-101 Bedrock 2 551.45 562.00 561.92 561.93 562.75 562.88 -- -- -- -- -- -- -- -- --
G-103 Till 1 551.07 559.16 559.53 559.37 559.98 560.06 -- -- -- -- -- -- -- -- --
G-106 Slag 1 541.23 548.05 548.11 548.23 548.48 547.68 -- -- -- -- -- -- -- -- --
ISW-001 1 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
ISW-001-River River -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
ISW-002 1 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
ISW-002-River River -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-1 Slag 1 -- 555.94 555.87 555.78 556.03 -- DRY < 547.58 -- -- -- -- -- -- -- --
MW-2 Alluvium 1 -- 455.92 456.13 456.67 457.63 -- -- -- -- -- -- -- -- -- --
MW-301H Alluvium 1 -- -- -- -- -- -- -- -- -- -- -- -- 454.60 -- --
MW-301S Slag 1 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-303H Alluvium 1 -- -- -- -- -- -- -- -- -- -- -- -- -- 464.47 --
MW-303S Slag 1 -- -- -- -- -- -- -- -- -- -- -- -- -- 465.36 --
MW-304S Slag 1 -- -- -- -- -- -- -- -- -- -- -- -- -- 495.30 --
MW-305H Alluvium 1 -- -- -- -- -- -- -- -- -- -- -- -- -- -- 461.43
MW-305R Bedrock 2 -- -- -- -- -- -- -- -- -- -- -- -- -- -- 466.73
MW-305S Slag 1 -- -- -- -- -- -- -- -- -- -- -- -- -- -- 465.09
MW-306S Slag 1 -- -- -- -- -- -- -- -- -- -- -- -- -- 474.70 --
MW-311R Bedrock 2 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-317R Bedrock 2 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-320H Alluvium 1 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-321H Alluvium 1 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-322H Alluvium 1 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-A Unknown 1 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
P-1 Slag 1 -- -- 464.02 464.13 464.89 -- -- -- -- -- -- -- -- -- --
P-15 Bedrock 2 -- 466.90 455.35 466.07 467.04 -- 466.07 -- -- -- -- 465.60 -- -- --
P-15A Slag 1 -- 468.37 468.32 467.99 468.14 -- 468.43 -- -- -- -- 467.76 -- -- --
P-17 Alluvium 1 -- 458.09 469.22 458.47 459.34 -- 459.67 -- -- -- 458.20 -- -- -- --
P-18 Alluvium 1 -- 460.54 465.50 460.91 461.81 461.24 -- -- -- 461.67 -- -- -- -- --
P-19 Slag 1 -- 461.83 461.76 462.09 463.12 -- 463.15 -- -- -- -- -- -- -- --
P-20 Fill 1 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
P-6 Till 1 -- -- -- 553.51 553.62 -- 560.52 -- -- 554.63 -- -- -- -- --
P-7 Bedrock 2 -- 528.34 529.31 529.74 529.92 -- 534.10 -- -- 533.80 -- -- -- -- --
P-9 Bedrock 2 -- 525.62 525.64 525.69 525.72 -- 525.13 -- -- 525.36 -- -- -- -- --
RL-1 River -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
RL-2 River -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
RL-3 River -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Sampling Date
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Appendix G-2-3
OU1 Historical Groundwater Level Data

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois

Location Geology WBZ
G-02 Bedrock 2
G-04 Till 1
G-05 Fill 1
G-101 Bedrock 2
G-103 Till 1
G-106 Slag 1
ISW-001 1
ISW-001-River River
ISW-002 1
ISW-002-River River
MW-1 Slag 1
MW-2 Alluvium 1
MW-301H Alluvium 1
MW-301S Slag 1
MW-303H Alluvium 1
MW-303S Slag 1
MW-304S Slag 1
MW-305H Alluvium 1
MW-305R Bedrock 2
MW-305S Slag 1
MW-306S Slag 1
MW-311R Bedrock 2
MW-317R Bedrock 2
MW-320H Alluvium 1
MW-321H Alluvium 1
MW-322H Alluvium 1
MW-A Unknown 1
P-1 Slag 1
P-15 Bedrock 2
P-15A Slag 1
P-17 Alluvium 1
P-18 Alluvium 1
P-19 Slag 1
P-20 Fill 1
P-6 Till 1
P-7 Bedrock 2
P-9 Bedrock 2
RL-1 River
RL-2 River
RL-3 River

11/7/2007 11/12/2007 1/7/2008 1/8/2008 1/9/2008 1/10/2008 1/14/2008 1/15/2008 1/16/2008 3/11/2008 6/16/2008 9/8/2008 9/22/2008
-- 556.82 -- -- -- -- -- -- -- 557.55 558.34 -- 557.97
-- 559.39 -- -- -- -- -- -- -- 561.08 561.40 -- 561.61
-- -- -- -- -- -- -- -- -- -- -- -- --
-- 562.70 -- -- -- -- -- -- -- 563.12 563.85 -- 564.21
-- 559.49 -- -- -- -- -- -- -- 560.83 561.09 -- 561.45
-- 547.01 -- -- -- -- -- -- -- 547.78 548.68 -- 547.33
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- DRY < 547.58 DRY < 547.58 -- -- -- -- -- -- DRY < 547.58 DRY < 547.58 -- DRY < 547.58
-- 456.41 457.94 -- -- -- 457.88 -- -- 457.29 457.03 -- 458.24
-- 454.74 455.37 -- 455.40 -- -- -- -- 456.05 457.11 -- 458.10
-- DRY < 498.59 495.69 -- -- -- -- -- -- 495.94 496.07 -- 496.17
-- 463.77 460.58 -- -- -- -- -- -- 465.11 465.05 -- 465.80
-- 464.99 464.35 -- 464.20 -- -- -- -- 466.01 465.66 -- 466.93
-- DRY < 497.95 495.31 -- -- -- -- -- -- 495.35 495.35 -- --
-- 463.31 462.93 -- -- -- -- -- -- 464.67 464.81 -- 465.31
-- 461.82 464.32 -- -- -- -- -- 463.56 465.23 465.52 -- 465.63
-- 464.59 464.16 463.54 -- -- -- -- -- 465.97 466.70 -- 466.45
-- DRY < 476.53 473.83 -- -- -- -- -- -- 447.01 474.11 -- 474.13

563.97 561.48 569.08 568.68 -- -- -- -- -- 566.18 565.11 -- 566.77
568.54 569.86 570.51 -- 570.36 -- -- -- -- 571.75 571.83 -- 572.68

-- -- -- -- 467.07 -- -- -- -- 467.71 466.97 -- 469.23
-- -- -- -- -- 467.91 -- 466.23 -- 466.95 466.50 -- 467.28
-- -- -- -- -- -- 461.48 461.62 -- 462.69 462.59 -- 463.18
-- 554.40 -- -- -- -- -- -- -- 554.50 555.50 -- 555.90
-- -- -- -- -- -- -- -- -- -- -- -- --
-- 469.71 468.28 -- 468.28 -- -- -- -- 468.24 467.73 -- 467.66
-- 470.64 470.32 470.32 -- -- -- -- -- 471.00 469.97 -- 469.90
-- 458.00 459.55 -- -- -- -- 458.96 -- 459.06 458.74 -- 459.51
-- 462.23 462.54 -- -- -- 462.41 -- -- 463.41 463.40 -- 463.91
-- 464.28 463.12 -- -- -- -- -- -- 465.89 467.00 -- 466.26
-- -- -- -- -- -- -- -- -- -- 525.15 -- 525.13
-- DRY < 549.95 -- -- -- -- -- -- -- 555.07 554.62 -- 555.08
-- 533.45 -- -- -- -- -- -- -- 533.89 534.44 -- 534.12
-- 525.27 -- -- -- -- -- -- -- 525.40 525.45 -- 525.49
-- -- -- -- -- -- -- -- -- -- -- 477.42 467.42
-- -- -- -- -- -- -- -- -- -- -- 475.28 465.20
-- -- -- -- -- -- -- -- -- -- -- 463.34 456.34
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Appendix G-2-3
OU1 Historical Groundwater Level Data

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois

Location Geology WBZ
G-02 Bedrock 2
G-04 Till 1
G-05 Fill 1
G-101 Bedrock 2
G-103 Till 1
G-106 Slag 1
ISW-001 1
ISW-001-River River
ISW-002 1
ISW-002-River River
MW-1 Slag 1
MW-2 Alluvium 1
MW-301H Alluvium 1
MW-301S Slag 1
MW-303H Alluvium 1
MW-303S Slag 1
MW-304S Slag 1
MW-305H Alluvium 1
MW-305R Bedrock 2
MW-305S Slag 1
MW-306S Slag 1
MW-311R Bedrock 2
MW-317R Bedrock 2
MW-320H Alluvium 1
MW-321H Alluvium 1
MW-322H Alluvium 1
MW-A Unknown 1
P-1 Slag 1
P-15 Bedrock 2
P-15A Slag 1
P-17 Alluvium 1
P-18 Alluvium 1
P-19 Slag 1
P-20 Fill 1
P-6 Till 1
P-7 Bedrock 2
P-9 Bedrock 2
RL-1 River
RL-2 River
RL-3 River

9/30/2008 10/2/2008 3/17/2009 6/8/2009 6/19/2009 8/17/2009 8/19/2009 8/20/2009 10/5/2009
-- -- 557.84 557.38 -- -- -- -- 557.99
-- -- 562.35 560.76 -- -- -- -- 559.75
-- -- -- -- -- -- -- -- --
-- -- 563.83 563.52 -- -- -- -- 562.61
-- -- 562.16 560.84 -- -- -- -- 559.77
-- -- 547.00 547.97 -- -- -- -- 546.19
-- -- -- -- 466.50 466.68 466.41 466.15 466.14
-- -- -- -- 466.57 466.88 466.39 466.25 466.25
-- -- -- -- 464.80 464.79 465.38 464.10 464.09
-- -- -- -- 464.45 464.93 464.21 463.80 463.80
-- -- DRY < 547.58 DRY < 547.58 -- -- -- -- DRY < 547.58
-- -- 458.75 457.38 -- -- -- -- 456.73
-- -- 460.02 460.66 -- -- -- -- 461.25
-- -- 496.22 496.14 -- -- -- -- 495.79
-- -- 465.72 465.52 -- -- -- -- 463.93
-- -- 466.73 466.60 -- -- -- -- 465.20
-- -- 495.99 495.63 -- -- -- -- 495.31
-- -- 465.20 463.94 -- -- -- -- 463.37
-- -- 465.92 465.72 -- -- -- -- 464.67
-- -- 466.28 464.74 -- -- -- -- 464.58
-- -- 474.19 474.24 -- -- -- -- 474.40
-- -- 565.62 565.12 -- -- -- -- 567.00
-- -- 572.81 572.07 -- -- -- -- 571.43
-- -- 469.34 467.44 -- -- -- -- 467.04
-- -- 467.35 467.18 -- -- -- -- 466.71
-- -- 463.10 461.93 -- -- -- -- 461.43
-- -- 554.69 555.86 -- -- -- -- 554.90
-- -- -- -- -- -- -- -- --
-- -- 468.10 467.64 -- -- -- -- 468.72
-- -- 470.19 470.06 -- -- -- -- 471.07
-- -- 459.72 458.88 -- -- -- -- 458.36
-- -- 463.73 462.84 -- -- -- -- 462.30
-- -- 466.10 464.58 -- -- -- -- 464.18
-- -- 525.28 524.99 -- -- -- -- 524.77
-- -- 555.31 554.80 -- -- -- -- 554.14
-- -- 534.11 534.01 -- -- -- -- 533.97
-- -- 525.53 525.43 -- -- -- -- 525.38

467.92 467.92 -- 467.63 -- -- -- -- --
-- -- 465.47 464.62 -- -- -- -- --
-- 458.34 -- 455.50 -- -- -- -- --
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Appendix G-4-1
Metals and Cyanide Results for Shallow Soil Samples Collected from the Plant Area

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois

Location ID C-8 C-9 C-10 C-11 SB-311 SB-312 SB-313 SB-314 SB-315 SB-317 SB-318 SB-319 SSI-X102 SSI-X105 SSI-X207
Sample ID C-8 C-9 C-10 C-11 OU1-SS-SB311-0-1 OU1-SS-SB312-0-1 OU1-SS-SB313-0-1 OU1-SS-SB314-0-1 OU1-SS-SB315-0-1 OU1-SS-SB317-0-1 OU1-SS-SB318-0-1 OU1-SS-SB319-0-1 SSI-X102 SSI-X105 SSI-X207

Date 11/11/1993 11/9/1993 11/10/1993 11/9/1993 10/3/2007 10/3/2007 10/3/2007 10/3/2007 10/3/2007 10/3/2007 10/3/2007 10/3/2007 11/20/1991 11/20/1991 11/20/1991
Units mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg

Depth 0' 0' 0' 0' 0 - 1' 0 - 1' 0 - 1' 0 - 1' 0 - 1' 0 - 1' 0 - 1' 0 - 1' 0' 0 - 0.667' 0 - 0.25'

Analyte CAS # Residential 
RSL (mg/kg)

Industrial 
RSL (mg/kg)

Surface BTV 
(mg/Kg)

Aluminum 7429-90-5 77,000 990,000 15,400 5,330 9,260 12,400 4,580 3,190 25,100 7,200 16,700 8,560 873 7,470 17,300 0.0 U 10,900 5,580
Antimony 7440-36-0 31 410 5.6 U 5.6 U 6.1 U 5.6 U 0.77 J 5.4 J 1.2 J 2.9 J 20.2 J 0.44 U 5.2 J 3.8 J NM 5.5 U 19.9
Arsenic 7440-38-2 0.39 1.6 10.7 5.4 J 3.3 J 11.9 J 21.1 6.6 4.8 4.9 3 33.6 J 3 16.6 6.3 0.0 U 27.1 6.8
Barium 7440-39-3 15,000 190,000 276 25.6 29.3 190 217 59.7 196 93.2 95 158 3.5 146 445 0.0 U 159 99.5
Beryllium 7440-41-7 160 2,000 0.81 0.34 J 0.54 J 0.97 J 0.76 J 0.18 J 0.63 J 0.26 J 0.59 J 1.9 0.090 J 0.82 J 0.83 J NM 0.88 J 1.0 J
Cadmium 7440-43-9 70 800 7.1 0.90 U 0.90 U 9.8 38.3 0.68 J 4.5 0.70 J 0.87 J 44.6 0.28 J 18.8 0.65 J 0.0 U 10.6 5.4
Chromium 7440-47-3 280 1,400 21.2 9.8 16.6 44.2 22.1 16.1 25.9 13.1 22.9 167 7.4 18.5 19.2 NM 24.7 19.5
Cobalt 7440-48-4 23 300 12.9 8.5 J 12.1 14.7 16 4 5.1 J 4.6 9.8 15.7 1.4 8.4 6.9 NM 20.9 8.5 J
Copper 7440-50-8 3,100 41,000 31.5 17.2 12.8 59.1 232 17.3 20.5 8.7 30 357 3 169 20.4 409 42.3 73.4
Cyanide 57-12-5 1,600 20,000 0.53 U 0.55 U 0.60 U 0.56 U 1.3 U NM NM NM 1.1 U NM NM 1.2 U NM 0.26 U 0.28 U
Iron 7439-89-6 55,000 720,000 24,691 16,700 14,300 20,000 59,100 19,000 31,000 10,800 23,700 160,000 3,990 38,400 23,000 NM 18,800 14,100
Lead 7439-92-1 400 800 103 14.6 6 190 3,660 28 12.4 7.3 130 336 2.8 2,280 10.5 0.0 U 324 363
Manganese 7439-96-5 1,800 23,000 1,527 395 1,530 3,980 1,480 1,520 231 350 2,500 5,350 295 2,670 697 118,000 10,500 2,030
Mercury 7439-97-6 5.6 34 1.32 0.11 U 0.11 U 0.76 1.8 0.054 J 0.064 J 0.052 J 0.020 J 0.18 0.052 J 8.6 0.044 J 0.0 U 0.19 0.1
Nickel 7440-02-0 1,500 20,000 19.9 22 30.4 J 37 22 17 17 12 33 20.5 J 8 21 44 44.7 38 21
Selenium 7782-49-2 390 5,100 0.23 U 1.1 U 4 2.4 J 0.49 J 0.49 J 0.45 J 0.44 J 17.3 U 0.44 J 2.2 J 1.0 J NM 4.5 U 4.4 U
Silver 7440-22-4 390 5,100 1.1 U 1.1 U 1.2 U 1.1 U 0.077 U 0.081 U 0.073 U 0.072 U 0.35 U 0.065 U 0.28 J 0.073 U 20.6 2.0 U 1.9 U
Thallium 7440-28-0 5.1 66 0.24 J 0.23 U 0.24 U 0.25 J 0.053 U 0.19 J 0.050 J 0.10 J 0.26 J 0.043 U 0.22 J 0.12 J NM 0.67 U 0.67 U
Vanadium 7440-62-2 390 5,200 39.5 10.6 J 1 20 28 20 39 26 16 68 15.8 30 31 NM 16 17
Zinc 7440-66-6 23,000 310,000 1,310 72 49 2,390 8,550 220 J 136 61 399 J 26,500 14.1 J 6,230 60.3 J 0.0 U 1,700 1,810

Notes:
Exceedance of Industrial and Residential RSLs (in the case of Arsenic, red signifies an exceedance of the Surface Background Threshold Value (BTV)).
Exceedance of Residential RSL (does not apply in the case of Arsenic)
Exceedance of Industrial and/or Residential RSL but does not exceed the Surface BTV (ONLY applies in the case of Arsenic)

1,000 Bold indicates a detection

J

U

NM Not Measured

The analyte was positively identified; the associated 
numerical value is the approximate concentration of 
the analyte in the sample.
The analyte was analyzed for, but was not detected 
above the reported sample quantitation limit.
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Appendix G-4-1
Metals and Cyanide Results for Deep Soil Samples Collected from the Plant Area

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois

Location ID C-5 C-9 C-10 C-11 C-11 G-03 G-03 SB-311
Sample ID C-5 C-9 C-10 C-11 C-11 G-03 G-03 OU1-SS-SB311-2-4

Date 11/11/1993 11/9/1993 11/10/1993 11/9/1993 11/9/1993 11/9/1993 11/9/1993 10/3/2007
Units mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg

Depth 3' 7' 7' 10' 15' 15' 5' 2 - 4'

Analyte CAS # Residential RSL 
(mg/kg)

Industrial RSL 
(mg/kg)

Subsurface BTV 
(mg/kg)

Aluminum 7429-90-5 77,000 990,000 15,847 9,560 11,600 12,900 23,100 14,600 10,900 15,000 6,820
Antimony 7440-36-0 31 410 1.05 5.9 U 5.7 U 6.1 U 5.5 U 6.1 U 5.3 U 5.8 U 2.2 J
Arsenic 7440-38-2 0.39 1.6 12.44 2.3 J 8.2 J 3.0 J 6.7 J 2.8 J 1.1 U 4.0 J 9.3
Barium 7440-39-3 15,000 190,000 274 53 81.9 107 79.9 59.2 19.9 179 81.6
Beryllium 7440-41-7 160 2,000 0.878 0.66 J 2.4 0.88 J 2.9 1.1 J 0.57 1.1 J 0.30 J
Cadmium 7440-43-9 70 800 4.68 2.7 8.3 8.4 2.4 20.9 0.97 0.93 U 0.67 J
Chromium 7440-47-3 280 1,400 25.2 14.4 22.6 20.7 6.1 40 23.1 26.8 10.3
Cobalt 7440-48-4 23 300 13.8 9.5 J 6.9 J 15 3.5 J 16.4 8.2 J 10.9 J 6.6
Copper 7440-50-8 3,100 41,000 35.9 20.3 54.1 38.9 27.1 29.5 11.9 46.8 20.2
Cyanide 57-12-5 1,600 20,000 0.57 U 0.54 U 0.61 U 0.52 U 0.60 U 0.52 U 0.53 U NM
Iron 7439-89-6 55,000 720,000 25,035 16,400 41,000 18,700 9,980 18,600 8.2 25,700 53,700
Lead 7439-92-1 400 800 66.1 18.6 49.1 225 77.4 510 3 20.9 13
Manganese 7439-96-5 1,800 23,000 2,726 600 81 1,350 122 1,440 1,560 417 1,680
Mercury 7439-97-6 5.6 34 1.33 0.11 U 0.11 U 0.12 U 0.11 U 0.12 U 0.10 U 0.12 U 0.034 J
Nickel 7440-02-0 1,500 20,000 45 29.4 16.8 36.7 7.2 48.6 27.2 29.4 21.4
Selenium 7782-49-2 390 5,100 0.24 U 1.1 U 0.25 U 1.1 U 1.2 U 0.21 U 1.2 U 0.40 J
Silver 7440-22-4 390 5,100 1.2 U 1.1 U 1.2 U 1.1 U 1.2 U 1.1 U 1.2 U 0.072 U
Thallium 7440-28-0 5.1 66 0.24 U 0.23 U 0.25 U 0.22 U 0.24 U 0.21 U 0.23 U 0.33 J
Vanadium 7440-62-2 390 5,200 37.8 12.3 53.7 16 27 28.4 13.5 30 11.9
Zinc 7440-66-6 23,000 310,000 740 443 506 4,130 2,160 390 39.4 45.5 112 J

Location ID SB-312 SB-313 SB-314 SB-315 SB-317 SB-318 SB-319
Sample ID OU1-SS-SB312-2-4 OU1-SS-SB313-2-4 OU1-SS-SB314-2-4 OU1-SS-SB315-2-4 OU1-SS-SB317-2-4 OU1-SS-SB318-2-4 OU1-SS-SB319-2-4

Date 10/3/2007 10/3/2007 10/3/2007 10/3/2007 10/3/2007 10/3/2007 10/3/2007
Units mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg

Depth 2 - 4' 2 - 4' 2 - 4' 2 - 4' 2 - 4' 2 - 4' 2 - 4'

Analyte CAS # Residential RSL 
(mg/kg)

Industrial RSL 
(mg/kg)

Subsurface BTV 
(mg/kg)

Aluminum 7429-90-5 77,000 990,000 15,847 9,870 18,300 18,100 16,100 9,760
17,400 9,150

Antimony 7440-36-0 31 410 1.05 2.2 J 4.1 J 4.4 J 3.5 J 2.6 J 6.5 J 0.47 U
Arsenic 7440-38-2 0.39 1.6 12.44 1.3 0.21 J 50.5 6.9 5 35.7 0.26 J
Barium 7440-39-3 15,000 190,000 274 160 560 131 167 328 354 260
Beryllium 7440-41-7 160 2,000 0.878 0.60 J 1.0 J 0.56 J 0.75 J 0.59 J 1.5 0.41 J
Cadmium 7440-43-9 70 800 4.68 0.37 J 0.56 J 1.4 18.5 3.7 21.9 0.57 J
Chromium 7440-47-3 280 1,400 25.2 12 21.4 14 22.2 11.5 39.9 14.1
Cobalt 7440-48-4 23 300 13.8 4.7 12.1 24.7 12.1 14.9 15.3 8.4
Copper 7440-50-8 3,100 41,000 35.9 29.5 5.5 98.2 29.6 10.8 81.9 6.3
Cyanide 57-12-5 1,600 20,000 1.2 U NM NM NM NM NM NM
Iron 7439-89-6 55,000 720,000 25,035 13,600 34,300 29,300 24,600 13,500 49,800 16,900
Lead 7439-92-1 400 800 66.1 5.4 7 35.7 77 71 323 8
Manganese 7439-96-5 1,800 23,000 2,726 342 2,750 412 3,870 1,140 9,380 5,860
Mercury 7439-97-6 5.6 34 1.33 0.018 J 0.0080 J 0.077 J 0.53 0.026 J 0.46 0.0080 J
Nickel 7440-02-0 1,500 20,000 45 29.1 42.4 44.6 38.3 19.2 44.3 23.1
Selenium 7782-49-2 390 5,100 0.43 J 0.60 J 0.47 J 0.69 J 0.69 J 1.4 0.50 J
Silver 7440-22-4 390 5,100 0.071 U 0.071 U 0.071 U 0.073 U 0.072 U 0.073 U 0.068 U
Thallium 7440-28-0 5.1 66 0.051 U 0.095 J 0.16 J 0.12 J 0.19 J 0.56 J 0.047 U
Vanadium 7440-62-2 390 5,200 37.8 12.6 21.7 8.1 13 28.6 31 8.5
Zinc 7440-66-6 23,000 310,000 740 35.3 J 45.6 630 3,470 930 3,320 30

Notes:
Exceedance of Industrial and Residential RSLs (in the case of Arsenic, red signifies an exceedance of the Subsurface Background Threshold Value (BTV) and in the case of Manganese, red signifies an exceedance of the Industrial RSL only).
Exceedance of Residential RSL (does not apply in the case of Arsenic; in the case of Manganese, yellow signifies an exceedance of the Subsurface BTV but not an exceedance of the Industrial RSL).
Exceedance of Industrial and/or Residential RSL but does not exceed the Surface BTV (applies in the case of Arsenic and Manganese; for Manganese, gray signifies an exceedance of the Residential RSL but not an exceedance of the Subsurface BTV).

1,000 Bold indicates a detection
J
U

NM Not Measured

The analyte was positively identified; the associated numerical value is the approximate concentration of the analyte in the sample.
The analyte was analyzed for, but was not detected above the reported sample quantitation limit.
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Appendix G-4-1
Metals and Cyanide Results for Shallow Soil Samples Collected from the Slag Pile

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois

Location ID ISA-X104 ISA-X105 ISA-X106 MW-301H MW-303H MW-304S MW-305H MW-306S
Sample ID ISA-X104 ISA-X105 ISA-X106 OU1-SS-SB301-0-1 OU1-SS-SB303-0-1 OU1-SS-SB304-0-1 OU1-SS-SB305-0-1 OU1-SS-SB306-0-1

Date 12/14/1993 12/14/1993 12/14/1993 10/9/2007 10/11/2007 10/10/2007 10/18/2007 10/16/2007
Units mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg

Depth 0 - 0.833' 0 - 0.833' 0 - 0.833' 0 - 1' 0 - 1' 0 - 1' 0 - 1' 0 - 1'

Analyte CAS # Residential RSL 
(mg/kg)

Industrial RSL 
(mg/kg)

Surface BTV 
(mg/kg)

Aluminum 7429-90-5 77,000 990,000 15,400 35,300 22,700 14,100 12,400 25,700 9,600 13,200 15,400 J
Antimony 7440-36-0 31 410 NM NM NM 1.8 J 13 6.5 J 6.0 J 4.2 J
Arsenic 7440-38-2 0.39 1.6 10.7 21.5 65 110 115 251 28.1 39.5 40.1
Barium 7440-39-3 15,000 190,000 276 169 410 191 1,530 13,800 175 1,030 390
Beryllium 7440-41-7 160 2,000 0.81 1.6 12.7 1.7 1.0 U 5.1 J 1.3 J 1.2 J 0.92 J
Cadmium 7440-43-9 70 800 7.1 36.1 59.9 181 88.1 10.3 109 36.8 13.4
Chromium 7440-47-3 280 1,400 21.2 43.3 31.9 28.1 18.2 J 17.6 J 19.4 J 47.5 20.1
Cobalt 7440-48-4 23 300 12.9 0.0 U 46.4 0.0 U 26.7 273 10.4 J 12.5 10.1
Copper 7440-50-8 3,100 41,000 31.5 906 429 4,340 522 185 296 203 44.5
Cyanide 57-12-5 1,600 20,000 0.0 U 0.0 U 0.0 U 1.4 U NM NM NM 1.3 U
Iron 7439-89-6 55,000 720,000 24,691 0.0 U 0.0 U 0.0 U 49,000 51,600 21,900 35,300 34,500
Lead 7439-92-1 400 800 103 905 342 1,370 4,400 215 627 1,650 116
Manganese 7439-96-5 1,800 23,000 1,527 0.0 U 5,450 1,290 289 123,000 918 4,860 11,500
Mercury 7439-97-6 5.6 34 1.32 0.0 U 1.4 2.1 18.5 2.3 0.69 5 0.2
Nickel 7440-02-0 1,500 20,000 19.9 0.0 U 105 119 39.9 J 668 45.9 39 30.8
Selenium 7782-49-2 390 5,100 17.7 0.0 U 28 21.3 U 3.2 4.4 J 10.4 0.87 J
Silver 7440-22-4 390 5,100 0.0 U 0.0 U 18 15 11 3 0.37 U 1.3 J
Thallium 7440-28-0 5.1 66 0.72 J 0.0 U 0.98 J 2 4 0.62 J 1 0.40 J
Vanadium 7440-62-2 390 5,200 39.5 0.0 U 110 0.0 U 27 899 24 45 52
Zinc 7440-66-6 23,000 310,000 1,310 10,200 42,000 37,500 79,900 1,970 46,000 12,500 1,830

Location ID SB-302 SB-307 SB-308 SB-309 SB-316 SLP-415 SLP-415 SSI-X103
Sample ID OU1-SS-SB302-0-1 OU1-SS-SB307-0-1 OU1-SS-SB308-0-1 OU1-SS-SB309-0-1 OU1-SS-SB316-0-1 OU1-SS-SLP415S-0908 OU1-SS-SLP415T-0908 SSI-X103

Date 10/9/2007 10/24/2007 10/17/2007 10/17/2007 10/3/2007 8/13/2009 8/13/2009 11/21/1991
Units mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg

Depth 0 - 1' 0 - 1' 0 - 1' 0 - 1' 0 - 1' 0' 0' 0 - 0.5'

Analyte CAS # Residential RSL 
(mg/kg)

Industrial RSL 
(mg/kg)

Surface BTV 
(mg/kg)

Aluminum 7429-90-5 77,000 990,000 15,400 27,700 5,060 11,900 9,460 12,100 14,800 1,600 9,360
Antimony 7440-36-0 31 410 1.0 J 10.2 13.3 9.8 11.2 J 0.0 U 0.0 U 30.4
Arsenic 7440-38-2 0.39 1.6 10.7 39.4 16.9 122 53.6 25.7 3.3 57.9 245
Barium 7440-39-3 15,000 190,000 276 611 612 3,550 341 673 63.7 66.8 820
Beryllium 7440-41-7 160 2,000 0.81 1.6 1.0 J 2.6 2.3 1.2 1.8 0.33 1.6
Cadmium 7440-43-9 70 800 7.1 54.9 13.8 24.5 68.3 37.7 4.3 6.5 40.5
Chromium 7440-47-3 280 1,400 21.2 25.5 11.8 49.7 17.5 18.8 2.8 6.7 46.7
Cobalt 7440-48-4 23 300 12.9 8.1 6 35.1 14 17.6 2.8 22.8 3.6
Copper 7440-50-8 3,100 41,000 31.5 190 51.4 607 1,460 199 78 1,770 278
Cyanide 57-12-5 1,600 20,000 NM NM NM NM NM NM NM 0.29 U
Iron 7439-89-6 55,000 720,000 24,691 39,200 34,300 49,500 29,100 43,000 18,100 48,200 40,000
Lead 7439-92-1 400 800 103 944 393 1,210 799 1,530 116 206 38,700
Manganese 7439-96-5 1,800 23,000 1,527 1,220 332 10,700 1,510 9,650 443 1,210 287
Mercury 7439-97-6 5.6 34 1.32 12.5 1.1 0.92 0.16 0.82 NM NM 0.074 U
Nickel 7440-02-0 1,500 20,000 19.9 22.5 20.1 79 27.8 34.2 13 23 4.0 J
Selenium 7782-49-2 390 5,100 4.2 J 0.64 J 1.4 2 2.3 0.39 U 1.9 U 4.4 U
Silver 7440-22-4 390 5,100 0.089 U 0.33 U 0.35 U 0.36 U 4.3 J 0.0 U 0.0 U 2.0 U
Thallium 7440-28-0 5.1 66 0.28 J 0.59 J 1 0.29 J 0.38 J 0.028 U 0.029 J 0.66 U
Vanadium 7440-62-2 390 5,200 39.5 61 28 86 35 25 8 12 34
Zinc 7440-66-6 23,000 310,000 1,310 12,100 3,110 10,600 8,310 22,600 2,620 13,600 3,490
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Appendix G-4-1
Metals and Cyanide Results for Shallow Soil Samples Collected from the Slag Pile

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois

Location ID SSI-X104
Sample ID SSI-X104

Date 11/21/1991
Units mg/Kg

Depth 0 - 0.5'

Analyte CAS # Residential RSL (mg/kg) Industrial RSL (mg/kg) Surface BTV (mg/kg)

Aluminum 7429-90-5 77,000 990,000 15,400 13,600
Antimony 7440-36-0 31 410 4.8 U
Arsenic 7440-38-2 0.39 1.6 10.7 20.6
Barium 7440-39-3 15,000 190,000 276 259
Beryllium 7440-41-7 160 2,000 0.81 1.5
Cadmium 7440-43-9 70 800 7.1 70.7
Chromium 7440-47-3 280 1,400 21.2 35
Cobalt 7440-48-4 23 300 12.9 14.3
Copper 7440-50-8 3,100 41,000 31.5 417
Cyanide 57-12-5 1,600 20,000 0
Iron 7439-89-6 55,000 720,000 24,691 29,400
Lead 7439-92-1 400 800 103 730
Manganese 7439-96-5 1,800 23,000 1,527 2,510
Mercury 7439-97-6 5.6 34 1.32 1.3
Nickel 7440-02-0 1,500 20,000 19.9 39
Selenium 7782-49-2 390 5,100 4.1 U
Silver 7440-22-4 390 5,100 1.7 U
Thallium 7440-28-0 5.1 66 0.62 U
Vanadium 7440-62-2 390 5,200 39.5 28
Zinc 7440-66-6 23,000 310,000 1,310 43,700

Notes:
Exceedance of Industrial and Residential RSLs (in the case of Arsenic, red signifies an exceedance of the Surface Background Threshold Value (BTV)).
Exceedance of Residential RSL (does not apply in the case of Arsenic)
Exceedance of Industrial and/or Residential RSL but does not exceed the Surface BTV (ONLY applies in the case of Arsenic)

1,000 Bold indicates a detection
J

U

NM Not Measured

The analyte was analyzed for, but was not detected above the reported sample quantitation limit.

The analyte was positively identified; the associated numerical value is the approximate concentration of the analyte 
in the sample.
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Appendix G-4-1
Metals and Cyanide Results for Deep Soil Samples Collected from the Slag Pile

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois

Location ID MW-301H MW-301H MW-303H MW-303H MW-303H MW-304S MW-304S MW-305H
Sample ID OU1-SS-SB301-40-41 OU1-SS-SB301-44-50 OU1-SS-SB303-108-109 OU1-SS-SB303-85-86 OU1-SS-SB303-89-90 OU1-SS-SB304-58-59 OU1-SS-SB304-59-60 OU1-SS-SB305-89-90

Date 10/9/2007 10/9/2007 10/11/2007 10/11/2007 10/11/2007 10/10/2007 10/10/2007 10/18/2007
Units mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg

Depth 40 - 41' 44 - 50' 108 - 109' 85 - 86' 89 - 90' 58 - 59' 59 - 60' 89 - 90'

Analyte CAS # Residential RSL 
(mg/kg)

Industrial RSL 
(mg/kg)

Subsurface BTV 
(mg/kg)

Aluminum 7429-90-5 77,000 990,000 15,847 12,600 20,000 3,850 6,180 20,900 6,090 7,760 13,600
Antimony 7440-36-0 31 410 1.05 2.5 J 0.95 U 1.2 J 9.6 J 7.5 J 0.92 U 0.91 U 3.2 J
Arsenic 7440-38-2 0.39 1.6 12.44 45.5 J 15.5 8.4 15.5 J 4.2 4.4 4.3 10.3
Barium 7440-39-3 15,000 190,000 274 167 45.1 37.2 248 73.2 203 63.1 153
Beryllium 7440-41-7 160 2,000 0.878 1.6 1.5 J 0.25 J 5.9 J 2 2.1 0.46 J 0.78 J
Cadmium 7440-43-9 70 800 4.68 21.2 0.70 J 3.4 29.7 521 97.6 212 21.6
Chromium 7440-47-3 280 1,400 25.2 5.4 22.3 8.6 9.1 J 21 8.2 16.1 8.9
Cobalt 7440-48-4 23 300 13.8 10 35 5 21 39 18 55 4
Copper 7440-50-8 3,100 41,000 35.9 239 23.4 12.6 1,200 337 289 175 380
Cyanide 57-12-5 1,600 20,000 NM NM NM NM 1.3 U NM 1.2 U NM
Iron 7439-89-6 55,000 720,000 25,035 21,800 22,500 24,100 29,700 60,000 18,400 13,700 32,400
Lead 7439-92-1 400 800 66.1 86.1 18.4 18 683 108 206 14.9 1,490
Manganese 7439-96-5 1,800 23,000 2,726 179 289 983 324 371 388 1,940 126
Mercury 7439-97-6 5.6 34 1.33 0.0030 U 0.016 J 0.082 0.0070 J 0.25 0.0030 U 0.0050 J 6.1
Nickel 7440-02-0 1,500 20,000 45 41.4 J 44.3 25.1 16.8 J 54.2 22.5 71.8 12.6
Selenium 7782-49-2 390 5,100 18.2 U 0.59 J 1 16.3 U 3 2 4 5
Silver 7440-22-4 390 5,100 0.18 J 0.089 U 0.14 U 2.7 U 0.17 U 0.087 U 0.086 U 0.40 U
Thallium 7440-28-0 5.1 66 0.051 U 0.30 J 0.092 J 0.46 U 0.25 J 0.064 J 0.091 J 0.21 J
Vanadium 7440-62-2 390 5,200 37.8 24 20.2 29 13 35 29 16.7 24
Zinc 7440-66-6 23,000 310,000 740 41,900 63 123 6,010 8,890 20,500 48,200 3,340

Location ID MW-305H MW-306S MW-306S P-1 P-1 P-2 P-2 P-2
Sample ID OU1-SS-SB305-90-91 OU1-SS-SB306-66-67 OU1-SS-SB306-67-68 P-1 P-1 P-2 P-2 DP P-2

Date 10/18/2007 10/16/2007 10/16/2007 10/3/1994 10/3/1994 10/3/1994 10/4/1994 10/4/1994
Units mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg

Depth 90 - 91' 66 - 67' 67 - 68' 21' 80' 19' 42' 42'

Analyte CAS # Residential RSL 
(mg/kg)

Industrial RSL 
(mg/kg)

Subsurface BTV 
(mg/kg)

Aluminum 7429-90-5 77,000 990,000 15,847
16,700 33,000 J 13,900 J NM NM NM NM NM

Antimony 7440-36-0 31 410 1.05 3.8 J 5.1 J 4.8 J NM NM NM NM NM
Arsenic 7440-38-2 0.39 1.6 12.44 6.8 0.19 J 11.3 NM NM NM NM NM
Barium 7440-39-3 15,000 190,000 274 136 51.3 155 161 54.5 152 84.6 80.4
Beryllium 7440-41-7 160 2,000 0.878 1.1 J 1.3 2.1 J NM NM NM NM NM
Cadmium 7440-43-9 70 800 4.68 38.1 7.2 62 1.9 9.5 228 8.1 8.4
Chromium 7440-47-3 280 1,400 25.2 18 1.8 J 25.8 6.3 12.9 19.3 26.6 27.3
Cobalt 7440-48-4 23 300 13.8 16 3 40 NM NM NM NM NM
Copper 7440-50-8 3,100 41,000 35.9 51 30.9 31.7 NM NM NM NM NM
Cyanide 57-12-5 1,600 20,000 NM NM NM 0.55 U 0.53 U 0.50 U 0.74 0.53 U
Iron 7439-89-6 55,000 720,000 25,035 35,700 13,000 26,100 14,100 24,500 35,100 94,600 97,800
Lead 7439-92-1 400 800 66.1 161 1.4 30.7 1,470 2.1 2,300 261 267
Manganese 7439-96-5 1,800 23,000 2,726 332 173 1,740 38.1 185 1,170 28.1 23.6
Mercury 7439-97-6 5.6 34 1.33 0.39 0.0030 U 0.0050 J 0.12 U 0.11 U 0.11 U 0.11 U 0.12 U
Nickel 7440-02-0 1,500 20,000 45 37.1 8.5 76.9 10.5 75.1 9.1 J 15.1 13.3
Selenium 7782-49-2 390 5,100 0.67 J 0.33 U 3 NM NM NM NM NM
Silver 7440-22-4 390 5,100 3.8 U 0.13 U 0.16 U NM NM NM NM NM
Thallium 7440-28-0 5.1 66 0.26 J 0.046 U 0.16 J NM NM NM NM NM
Vanadium 7440-62-2 390 5,200 37.8 26 16 35 NM NM NM NM NM
Zinc 7440-66-6 23,000 310,000 740 9,560 1,500 10,300 1,090 8,860 5,400 489 488
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Appendix G-4-1
Metals and Cyanide Results for Deep Soil Samples Collected from the Slag Pile

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois

Location ID P-15A P-17 P-17 P-18 P-19 P-19 P-21 P-21
Sample ID P-15A P-17 P-17 P-18 P-19 P-19 P-21 P-21

Date 9/29/1994 9/10/1994 9/10/1994 9/28/1994 9/29/1994 9/29/1994 9/30/1994 9/30/1994
Units mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg

Depth 20' 10' 42' 39' 20' 42' 21' 41'

Analyte CAS # Residential RSL (mg/kg) Industrial RSL 
(mg/kg)

Subsurface BTV 
(mg/kg)

Aluminum 7429-90-5 77,000 990,000 15,847 NM NM NM NM NM NM NM NM
Antimony 7440-36-0 31 410 1.05 NM NM NM NM NM NM NM NM
Arsenic 7440-38-2 0.39 1.6 12.44 NM NM NM NM NM NM NM NM
Barium 7440-39-3 15,000 190,000 274 258 236 189 608 49.8 16.7 J 124 117
Beryllium 7440-41-7 160 2,000 0.878 NM NM NM NM NM NM NM NM
Cadmium 7440-43-9 70 800 4.68 49.5 51.5 45.4 22.9 6.1 15.1 2.1 4.6
Chromium 7440-47-3 280 1,400 25.2 37.1 97.5 11.7 22 6.7 21.8 41.1 2.8
Cobalt 7440-48-4 23 300 13.8 NM NM NM NM NM NM NM NM
Copper 7440-50-8 3,100 41,000 35.9 NM NM NM NM NM NM NM NM
Cyanide 57-12-5 1,600 20,000 0.59 U 0.56 U 0.60 U 0.45 U 0.52 U 0.61 U 0.55 U 0.53 U
Iron 7439-89-6 55,000 720,000 25,035 33,000 55,800 60,300 54,900 10,600 55,700 209,000 7,920
Lead 7439-92-1 400 800 66.1 2,340 1,400 47.9 290 23 34.1 221 99.3
Manganese 7439-96-5 1,800 23,000 2,726 40,600 1,500 2,030 2,280 56.5 217 203 50.2
Mercury 7439-97-6 5.6 34 1.33 2.3 0.42 0.12 U 0.11 U 0.10 U 0.12 U 0.11 U 0.15
Nickel 7440-02-0 1,500 20,000 45 53.1 88.7 37.7 65.5 19.4 41 24.4 4.4
Selenium 7782-49-2 390 5,100 NM NM NM NM NM NM NM NM
Silver 7440-22-4 390 5,100 NM NM NM NM NM NM NM NM
Thallium 7440-28-0 5.1 66 NM NM NM NM NM NM NM NM
Vanadium 7440-62-2 390 5,200 37.8 NM NM NM NM NM NM NM NM
Zinc 7440-66-6 23,000 310,000 740 21,600 15,100 21,800 9,700 9,120 3,000 2,960 852

Location ID P-21 P-21 P-22 P-22 SB-302 SB-302 SB-307 SB-307
Sample ID P-21 P-21 P-22 P-22 OU1-SS-SB302-10.5-11 OU1-SS-SB302-12-13 OU1-SS-SB307-7-8 OU1-SS-SB307-8-9

Date 9/30/1994 10/3/1994 10/4/1994 10/5/1994 10/9/2007 10/9/2007 10/24/2007 10/24/2007
Units mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg

Depth 60' 2.5' 41' 106' 10.5 - 11.5' 12 - 13' 7 - 8' 8 - 9'

Analyte CAS # Residential RSL (mg/kg) Industrial RSL 
(mg/kg)

Subsurface BTV 
(mg/kg)

Aluminum 7429-90-5 77,000 990,000 15,847
NM NM NM NM 14,400 3,130 4,620 4,640

Antimony 7440-36-0 31 410 1.05 NM NM NM NM 0.95 U 0.86 U 2.9 J 3.3 J
Arsenic 7440-38-2 0.39 1.6 12.44 NM NM NM NM 14.7 5.6 3.7 33
Barium 7440-39-3 15,000 190,000 274 65.4 471 136 32.0 J 182 24.6 65.3 68.9
Beryllium 7440-41-7 160 2,000 0.878 NM NM NM NM 0.74 J 0.23 J 1.1 4.9
Cadmium 7440-43-9 70 800 4.68 18.2 6.3 2.6 7.2 42.6 279 7.3 9.2
Chromium 7440-47-3 280 1,400 25.2 4.1 4 8.6 8.7 29.4 7.5 7.4 10.2
Cobalt 7440-48-4 23 300 13.8 NM NM NM NM 11.4 12 6 12
Copper 7440-50-8 3,100 41,000 35.9 NM NM NM NM 46.6 20.2 39.6 56.3
Cyanide 57-12-5 1,600 20,000 0.54 U 0.53 U 0.48 U 0.45 U 1.3 U NM 1.2 U NM
Iron 7439-89-6 55,000 720,000 25,035 5,240 60,800 26,900 39,700 48,600 13,500 44,100 54,200
Lead 7439-92-1 400 800 66.1 75.5 3,850 48.3 5.5 110 73.5 90.8 88.5
Manganese 7439-96-5 1,800 23,000 2,726 66.8 95.6 81.9 859 1,800 874 239 1,630
Mercury 7439-97-6 5.6 34 1.33 0.16 0.11 U 0.10 U 0.12 U 0.024 J 0.037 0.030 J 0.061
Nickel 7440-02-0 1,500 20,000 45 4.9 J 41.3 16.2 19.9 59.2 22.8 13.3 37.1
Selenium 7782-49-2 390 5,100 NM NM NM NM 1 1 0.56 J 1.3 J
Silver 7440-22-4 390 5,100 NM NM NM NM 0.090 U 0.082 U 0.34 U 0.38 U
Thallium 7440-28-0 5.1 66 NM NM NM NM 0.49 J 0.26 J 0.43 J 0.69 J
Vanadium 7440-62-2 390 5,200 37.8 NM NM NM NM 43 13 15 29
Zinc 7440-66-6 23,000 310,000 740 1,270 26,100 3,770 687 4,260 18,100 1,480 1,300
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Appendix G-4-1
Metals and Cyanide Results for Deep Soil Samples Collected from the Slag Pile

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois

Location ID SB-308 SB-308 SB-309 SB-309 SB-309 SB-316
Sample ID OU1-SS-SB308-26.5-27.5 OU1-SS-SB308-36.5-37.5 OU1-SS-SB309-18.25-19.25 OU1-SS-SB309-28.25-29.25 OU1-SS-SB309-48-49 OU1-SS-SB316-2-4

Date 10/17/2007 10/17/2007 10/17/2007 10/17/2007 10/17/2007 10/3/2007
Units mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg

Depth 26.5 - 27' 36.5 - 37' 18.25 - 19.25' 28.25 - 29' 48 - 49' 2 - 4'

Analyte CAS # Residential RSL (mg/kg) Industrial RSL (mg/kg) Subsurface BTV (mg/kg)

Aluminum 7429-90-5 77,000 990,000 15,847 5,400 9,800 17,200 8,110 4,340 8,060
Antimony 7440-36-0 31 410 1.05 16 35.6 J 17.5 81.4 5.9 J 4.9 J
Arsenic 7440-38-2 0.39 1.6 12.44 46.5 6.3 53.1 117 17.1 13.4
Barium 7440-39-3 15,000 190,000 274 2,130 45 372 812 133 728
Beryllium 7440-41-7 160 2,000 0.878 1.1 J 1.2 2.8 1.6 0.36 J 0.46 J
Cadmium 7440-43-9 70 800 4.68 53.5 189 68.5 26.7 21.4 19.1
Chromium 7440-47-3 280 1,400 25.2 78.7 5.7 15.6 27.8 11.1 18.2
Cobalt 7440-48-4 23 300 13.8 31 23 15 31 32 9
Copper 7440-50-8 3,100 41,000 35.9 1,410 35.9 754 2,810 17.1 81.8
Cyanide 57-12-5 1,600 20,000 NM 1.1 U NM NM NM 1.2 U
Iron 7439-89-6 55,000 720,000 25,035 64,800 34,100 33,800 123,000 34,700 29,100
Lead 7439-92-1 400 800 66.1 500 53 2,640 328 9.4 568
Manganese 7439-96-5 1,800 23,000 2,726 7,870 3,440 8,030 13,800 5,830 5,000
Mercury 7439-97-6 5.6 34 1.33 2.5 J 0.071 0.96 0.39 0.020 J 0.36
Nickel 7440-02-0 1,500 20,000 45 50.3 33.1 28.6 62.8 50 27.1
Selenium 7782-49-2 390 5,100 2 5 3 2 2 1
Silver 7440-22-4 390 5,100 9 3.3 U 0.66 J 52 3.4 U 0.77 J
Thallium 7440-28-0 5.1 66 0.34 J 0.048 U 0.57 J 0.29 J 0.18 J 0.19 J
Vanadium 7440-62-2 390 5,200 37.8 38 11 35 29 36 17
Zinc 7440-66-6 23,000 310,000 740 10,300 170,000 21,300 18,600 43,000 9,970

Notes:
Exceedance of Industrial and Residential RSLs (in the case of Arsenic, red signifies an exceedance of the Subsurface Background Threshold Value (BTV) and in the case of Manganese, red signifies an exceedance of the Industrial RSL only).
Exceedance of Residential RSL (does not apply in the case of Arsenic; in the case of Manganese, yellow signifies an exceedance of the Subsurface BTV but not an exceedance of the Industrial RSL).
Exceedance of Industrial and/or Residential RSL but does not exceed the Surface BTV (applies in the case of Arsenic and Manganese; for Manganese, gray signifies an exceedance of the Residential RSL but not an exceedance of the Subsurface BTV).

1,000 Bold indicates a detection
J

U

NM Not Measured

The analyte was analyzed for, but was not detected above the reported sample quantitation limit.

The analyte was positively identified; the associated numerical value is the approximate concentration of the 
analyte in the sample.
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Memorandum 

TO:  Nandra Weeks 
          
DATE:   March 5, 2008 
 
FROM:  Geosyntec Consultants QA/QC Group            

SITE: Mattheissen and Hegeler Zinc Company Site, OU1 

SUBJECT:  Summary of Tier III Validation of analytical results for CAS Report R2740161 

 
Introduction 
This report summarizes the findings of the full validation of eighteen soil samples and one trip 
blank collected on behalf of the Mattheissen and Hegeler Zinc Company Site, OU1project. These 
samples were collected on October 3, 2007. The samples were analyzed by Columbia Analytical 
Services, Inc. (CAS), Rochester, New York. The samples were analyzed for Volatile Organic 
Compounds by EPA Method 8260B, Semivolatile Organic Compounds by EPA Method 8270C, 
Organochlorine Pesticides by EPA Method 8081A, Polychlorinated Biphenyls (PCBs) by EPA 
Method 8082,   Total Metals by EPA Methods 6020 and 6010B, Mercury by EPA Method 
7471A, Cyanide by EPA Method 9012 and Percent Solids by Modified EPA Method 160.3.  
 
The data were reviewed in accordance with the principles presented in USEPA National 
Functional Guidelines for Laboratory Data Review, Organics (EPA, 2005), USEPA National 
Functional Guidelines for Laboratory Data Review, Inorganics (EPA, 2004), and per the 
requirements of the QAPP, the laboratory standard operating procedures and the specified 
methods. 
 
Data for the following samples were reviewed.   
 
Field Sample ID CAS Job Number 
OU1-SS-SB316-2-4 1043069 
OU1-SS-SB312-2-4 1043070 
OU1-SS-SB311-0-4 1043071 
OU1-SS-SB315-0-1 1043072 
OU1-SS-SB319-0-1 1043076 
OU1-SS-SB406 1043079 
OU1-SS-SB406 1043080 
OU1-MW-402 1043081 
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Memorandum  

TO:  Richard Berggreen 
          
DATE:   March 9, 2010 
 
FROM:  Geosyntec Consultants QA/QC Group            

SITE: Mattheissen and Hegeler Zinc Company Site, OU1 

SUBJECT:  Summary of Tier II Validation of analytical results for CAS Report R0907209, 

Revised March 9, 2010 

 
Introduction 
This report summarizes the findings of the Tier II validation of six soil samples collected on 
behalf of the Mattheissen and Hegeler Zinc Company Site, OU1 project. These samples were 
collected on August 11-13, 2009. The samples were analyzed by Columbia Analytical Services, 
Inc. (CAS), Rochester, New York. The samples were analyzed for total metals by EPA Methods 
6020 and 6010B. 
 
The data were reviewed in accordance with the principles presented in USEPA National 
Functional Guidelines for Laboratory Data Review, Inorganics (EPA, 2004), and per the 
requirements of the QAPP, the laboratory standard operating procedures and the specified 
methods. 
 
Data for the following samples were reviewed.   
 
CAS Job No. Client ID 
R0904518-001 OU1-SS-LRS412S-0908 
R0904518-002 OU1-SS-LRS412T-0908  
R0904518-003 OU1-SS-SLP415S-0908 
R0904518-004 OU1-SS-SLP415T-0908 
R0904518-005 OU1-SS-LRS413S-0908 
R0904518-006 OU1-SS-LRS413T-0908 
 
 
Matrix – soil  
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Executive Summary 
The analyses were performed as requested in the email of 12/22/09; the email was not included in 
the data package. The chain of custody (COC) forms and samples were originally received at the 
laboratory in August 2009. Copies of the COCs were included in the data package. 
 
All holding times were met. 
 
1.0 Metals (EPA Methods 6020/6010B) 
The soil samples were analyzed for the requested metals (EPA 6020/6010B) following total 
metals digestion. Tier II validation was performed on the laboratory data. The laboratory data 
were reviewed to evaluate compliance with the methods, laboratory SOPs and the quality of the 
data reported.  The following summarizes the results of this review.   
 
The areas of review are listed below. A leading check mark ( ) indicates an area of review in 
which all data were acceptable.  A preceding crossed circle (⊗) signifies areas where issues were 
raised during the course of the validation review and should be considered to determine any 
impact on data quality and usability. 
 

 Data Completeness 
 Holding Times and Preservation 

⊗ Blanks 
 Laboratory Control Sample 

⊗ Matrix Spike Sample 
⊗ Laboratory Duplicate Sample 
⊗ Internal Standards 
 
1.1 Data Completeness 

The analyses were performed as requested on the email dated 12/22/09.  
 

1.2 Holding Times and Preservation 
All analyses were performed within the method-specified holding times.   

 
1.3 Blanks 
 

1.3.1 Preparation (Method) Blank  
The soil preparation blank met the acceptance criteria with the following 
exceptions; chromium, silver, zinc, calcium and antimony were detected in the 
soil preparation blanks at estimated concentrations less than the reporting limits 
(RL) but greater than the instrument detection limits (IDL). The concentrations 
of chromium, zinc and calcium in the associated samples were either not 
detected or greater than the RL; therefore, no sample qualifications were 
required for chromium, zinc and calcium. However, the estimated 
concentrations of antimony and silver detected in the associated samples less 
than the RL but greater than the IDL are U qualified as not detected at the RL. 
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Sample ID Compound Laboratory 
Result (mg/kg)

Validation 
Result (mg/kg)

OU1-SS-LRS412T-0908 Silver 0.838 J 11.5 U 
OU1-SS-SLP415S-0908 Silver 2.9 J 10.1 U 

Antimony 4.4 J 60.4 U 
OU1-SS-SLP415T-0908 Silver 4.3 J 10.2 U 

Antimony 20.8 J 61.2 U 
OU1-SS-LRS413S-0908 Antimony 59.0 J 65.5 U 
OU1-SS-LRS413T-0908 Silver 3.7 J 11.3 U 

Antimony 5.8 J 67.6 U 
 

1.3.1 Field Blanks 
The field and equipment blanks associated with samples OU1-SS-LRS412S-
0908 and OU1-SS-LRS412T-0908 were reported in CAS report R0904518. 
Field blank OU1-GW-MW405-0908 had sodium detected at an estimated 
concentration less than the reporting limit and greater than the IDL. Equipment 
blank OU1-GW-MW401B-0908 had zinc detected at an estimated 
concentration less than the reporting limit and greater than the IDL. Samples 
OU1-SS-LRS412S-0908 and OU1-SS-LRS412T-0908 had sodium and zinc 
concentrations greater than the reporting limits; therefore, no sample 
qualifications are required.  
 
The field and equipment blanks associated with samples OU1-SS-SLP415S-
0908, OU1-SS-SLP415T-0908, OU1-SS-LRS413S-0908 and OU1-SS-
LRS413T-0908 were reported in CAS report R0904599. 
 
Barium and calcium were detected in equipment blank OU1-GW-MW401A-
090812 and calcium was detected in equipment blank OU1-GW-MW401B-
090812, at estimated concentrations less than the reporting limit and greater 
than the IDL. The concentrations of barium and calcium in the associated 
samples (OU1-SS-LRS413S-0908 and OU1-SS-LRS413T-0908) are greater 
than the reporting limits; therefore, no sample qualifications are required.  
 
Copper and thallium were detected in equipment blank OU1-GW-MW401A-
090812 at estimated concentrations. The copper concentrations in the 
associated samples (OU1-SS-LRS413S-0908 and OU1-SS-LRS413T-0908) are 
greater than ten times the equipment blank concentration; therefore, no copper 
qualifications are required. The estimated thallium concentration in associated 
sample OU1-SS-LRS413S-0908 is less than the reporting limit and greater than 
the IDL; therefore, the thallium concentration in sample OU1-SS-LRS413S-
0908 is U qualified as not detected at the reporting limit. Thallium was not 
detected in sample OU1-SS-LRS413T-0908. 
 

Sample ID Compound Laboratory 
Result (mg/kg)

Validation 
Result (mg/kg)

OU1-SS-LRS413S-
0908 

Thallium 0.050 J 0.109 U 
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Calcium and manganese were detected in field blank OU1-GW-MW405-090813 at 
estimated concentrations less than the reporting limit and greater than the IDL. No 
sample qualifications were required since the calcium and manganese concentrations in 
the associated samples (OU1-SS-SLP415S-0908, OU1-SS-SLP415T-0908) are greater 
than the reporting limits. 
 
Copper was detected in equipment blank OU1-GW-MW401B-090813 at an estimated 
concentration. The copper concentrations in the associated samples (OU1-SS-SLP415S-
0908, OU1-SS-SLP415T-0908) are greater than ten times the equipment blank 
concentrations; therefore, no copper qualifications are required. 
 
Barium, calcium and cobalt were detected in equipment blank OU1-GW-MW401A-
090813 at estimated concentrations less than the reporting limits and greater than the 
IDL. The barium, calcium and cobalt concentrations in the associated samples (OU1-SS-
SLP415S-0908, OU1-SS-SLP415T-0908) are greater than the reporting limits; therefore, 
no barium, calcium and cobalt qualifications are required. 
 
Copper and nickel were detected in equipment blank OU1-GW-MW401A-090813 at 
estimated concentrations. The copper and nickel concentrations in the associated samples 
(OU1-SS-SLP415S-0908, OU1-SS-SLP415T-0908) are greater than ten times the 
equipment blank concentrations; therefore, no copper and nickel qualifications are 
required. 
 
Iron, manganese and zinc were detected in equipment blank OU1-GW-MW401A-090813 
at concentrations greater than the reporting limits. However, the iron, manganese and 
zinc concentrations in the associated samples (OU1-SS-SLP415S-0908, OU1-SS-
SLP415T-0908) are greater than ten times the equipment blank concentrations; therefore, 
no sample qualifications are required. 
 
1.4 Laboratory Control Samples (LCS) 

All percent recoveries in the soil LCS were within the acceptance limits. 
 

1.5 Matrix Spike (MS)  
Sample OU1-SS-LRS412S-0908 was analyzed as the soil MS sample. The 
concentrations of silver, aluminum, calcium, iron, magnesium, manganese and zinc  
in the unspiked sample exceeded the spike concentration by a factor of four or 
greater; therefore, the spike recovery control limits do not apply and qualification of 
the data is not required.  
 
Sample OU1-SS-LRS412T-0908 was analyzed as the soil MS sample. The 
concentrations of barium, copper, lead, nickel and vanadium in the unspiked sample 
exceeded the spike concentration by a factor of four or greater; therefore, the spike 
recovery control limits do not apply and qualification of the data is not required.  The 
recovery of beryllium was low and the recoveries of cadmium, chromium and cobalt 
were high, outside the laboratory recovery limits. Therefore, the concentration of 
beryllium in sample OU1-SS-LRS412T-0908 is J- qualified as estimated with low 
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bias and the concentrations of cadmium, chromium and cobalt are J+ qualified as 
estimated with high bias. 
 
Sample ID Compound Laboratory 

Result (mg/kg)
Validation 
Result (mg/kg)

OU1-SS-LRS412T-
0908 

Beryllium 0.558 J 0.558 J- 
Cadmium 3.0 3.0 J+ 
Cobalt 5.6 5.6 J+ 
Chromium 5.3 5.3 J+ 

 
 

1.6 Laboratory Duplicate Samples 
Samples OU1-SS-LRS412S-0908 and OU1-SS-LRS412T-0908 were analyzed as the 
soil duplicate samples. The results were within the laboratory acceptance limits for 
relative percent difference (RPD), with the following exceptions. The RPDs in 
laboratory duplicate OU1-SS-LRS412S-0908 were high and outside the laboratory 
acceptance limits for aluminum, calcium and manganese. The RPDs in laboratory 
duplicate OU1-SS-LRS412T-0908 were high and outside the laboratory acceptance 
limits for arsenic, barium, cobalt, copper, lead, nickel and vanadium. Therefore the 
concentrations with RPDs outside the laboratory limits in the duplicate samples are J 
qualified as estimated. 
 
Sample ID Compound Laboratory 

Result (mg/kg)
Validation 
Result (mg/kg)

OU1-SS-LRS412S-
0908 

Aluminum 9290 9290 J 
Calcium 32300 32300 J 
Manganese 3580 3580 J 

OU1-SS-LRS412T-
0908 

Arsenic 8.7 8.7 J 
Barium 120 120 J 
Cobalt 5.6 5.6 J 
Copper 184 184 J 
Lead 45.5 45.5 J 
Nickel 23.1 23.1 J 
Vanadium 10.8 10.8 J 

 
 

1.7 Internal Standards 
The internal standard recoveries are not part of the Level II data package; however, 
the report narrative indicated that the internal standard recoveries for Ge were high 
and outside the laboratory acceptance criteria in samples OU1-SS-SLP415T-0908 
and OU1-SS-LRS413S-0908. However, the concentrations of the associated metals 
(iron, manganese and zinc) in samples OU1-SS-SLP415T-0908 and OU1-SS-
LRS413S-0908 were reported from separate analyses that had acceptable internal 
standard recoveries; therefore, no qualifications are required.  
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ATTACHMENT A 
DATA VALIDATION QUALIFIER DEFINITIONS 

AND INTERPRETATION KEY 
Assigned by Geosyntec’s Data Review Team 

 
 

DATA QUALIFIER DEFINITIONS 
U The analyte was analyzed for, but was not detected above the reported sample 

quantitation limit. 
J The analyte was positively identified; the associated numerical value is the 

approximate concentration of the analyte in the sample. 
J+ The analyte was positively identified; however, the associated numerical value is 

likely to be higher that the concentration of the analyte in the sample due to bias 
attributable to matrix interference. 

J- The analyte was positively identified; however, the associated numerical value is 
likely to be lower that the concentration of the analyte in the sample due to bias 
attributable to matrix interference. 

UJ The analyte was not detected above the reported sample quantitation limit.  
However, the reported quantitation limit is approximate and may or may not 
represent the actual limit of quantitation necessary to accurately and precisely 
measure the analyte in the sample. 

R The sample results are rejected due to serious deficiencies in the ability to analyze 
the sample and meet quality control criteria.  The presence or absence of the analyte 
cannot be verified. 
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Memorandum 

TO:  Richard Berggreen 
          
DATE:   December 16, 2009 
 
FROM:  Geosyntec Consultants QA/QC Group            

SITE: Mattheissen and Hegeler Zinc Company Site, OU1 

SUBJECT:  Summary of Tier II Validation of analytical results for CAS Report R0904671 

 
Introduction 
This report summarizes the findings of the Tier II validation of six water samples, three field blanks and 
three equipment blanks collected on behalf of the Mattheissen and Hegeler Zinc Company Site, OU1 
project. These samples were collected on August 17-20, 2009. The samples were analyzed by Columbia 
Analytical Services, Inc. (CAS), Rochester, New York. The samples were analyzed for total and 
dissolved metals by EPA Methods 6020 and 6010B and total and dissolved mercury by EPA Method 
7470A and hardness by Standard Method 2340C.  
 
The data were reviewed in accordance with the principles presented in USEPA National Functional 
Guidelines for Laboratory Data Review, Inorganics (EPA, 2004), and per the requirements of the QAPP, 
the laboratory standard operating procedures and the specified methods. 
 
Data for the following samples were reviewed.   
 
Lab ID Client ID 
R0904671-001 OU1-SW-AS0411-090817 
R0904671-002 OU1-SW-AS0411-090817 DISSOLVED 
R0904671-003 OU1-SW-CS0410-090817 
R0904671-004 OU1-SW-CS0410-090817 DISSOLVED 
R0904671-005 OU1-GW-MW405-090817 
R0904671-006 OU1-GW-MW401B-090817 
R0904671-007 OU1-SW-AS0411-090818 
R0904671-008 OU1-SW-AS0411-090818 DISSOLVED 
R0904671-009 OU1-GW-MW405-090818 
R0904671-010 OU1-GW-MW401B-090818 
R0904671-011 OU1-GW-ISW001-0908 
R0904671-012 OU1-GW-ISW002-0908 
R0904671-013 OU1-SW-AS0411-090820 
R0904671-014 OU1-GW-MW405-090820 
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R0904671-015 OU1-GW-MW401B-090820 
R0904671-016 OU1-GW- ISW001-0908 DISSOLVED 
R0904671-017 OU1-GW- ISW002-0908 DISSOLVED 
R0904671-018 OU1-SW-ASO411-090820 DISSOLVED 
 
 
Matrix – water 
 
 
Executive Summary 
All analyses were performed as requested on the chain of custody (COC).   
 
According to the Columbia Analytical Services cooler receipt and preservation check form, the following 
samples were not received for analysis: OU1-GW-MW-405-090820 Dissolved and OU1-GW-MW-401B-
090820 Dissolved. The COC was then edited by someone on 9/3/09 to mark these analyses off of the 
COC. Sample results were not reported for OU1-GW-MW-405-090820 Dissolved and OU1-GW-MW-
401B-090820 Dissolved. 
 
All holding times were met. 

 
1.0 Metals (EPA Methods 6020/6010B/7470A) 
The water samples were analyzed for the requested total and dissolved metals and mercury (EPA 
6020/6010B/7470A) following metals and mercury digestion. Tier II validation was performed on the 
laboratory data. The laboratory data were reviewed to evaluate compliance with the methods, laboratory 
SOPS and the quality of the data reported.  The following summarizes the results of this review.   
 
The areas of review are listed below. A leading check mark ( ) indicates an area of review in which all 
data were acceptable.  A preceding crossed circle (⊗) signifies areas where issues were raised during the 
course of the validation review and should be considered to determine any impact on data quality and 
usability. 
 

⊗ Data Completeness 
 Holding Times and Preservation 

⊗ Blanks 
 Laboratory Control Samples 
 Matrix Spike/Matrix Spike Duplicate Samples 
 Laboratory Duplicate Samples 
 Serial Dilutions 
 Total and Dissolved Results Comparison 
 Field Duplicate Samples 

 
 
1.1 Data Completeness 

The analyses were performed as requested on the COC, with the following exceptions. 
According to the Columbia Analytical Services cooler receipt and preservation check form, 
samples OU1-GW-MW-405-090820 Dissolved and OU1-GW-MW-401B-090820 Dissolved 
were listed on the COC, but not received for analysis. The COC was edited by someone in the 
laboratory on 9/3/09 to mark the dissolved analyses off of the COC for these two samples. 
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Sample results were not reported for OU1-GW-MW-405-090820. Dissolved and OU1-GW-
MW-401B-090820 Dissolved; therefore, the completeness is 90%. 
 

1.2 Holding Times and Preservation 
All analyses were performed within the method-specified holding times.   

 
1.3 Blanks 

1.3.1 Preparation (Method) Blank 
The preparation blanks met the acceptance criteria, with the following exceptions. 
Barium, cadmium, calcium, cobalt, copper, lead, nickel, sodium, magnesium and 
manganese were detected in the method blanks at estimated concentrations less than the 
reporting limit and greater than the instrument detection limit (IDL). Therefore, the 
associated samples with estimated concentrations less than the reporting limit and 
greater than the IDL are U qualified as not detected at the reporting limits. 
 

Sample ID Compound Laboratory 
Result (ug/L) 

Validation 
Result (ug/L) 

OU1-GW- ISW001-
0908 DISSOLVED 

Lead 0.308 J 1.0 U 

OU1-GW-MW401B-
090817 

Calcium 27.8 J 1000 U 
Cobalt 0.100 J 1.0 U 
Magnesium 51.3 J 1000 U 
Manganese 0.893 J 10.0 U 
Sodium 53.5 J 1000 U 

OU1-GW-MW401B-
090818 

Calcium 22.1 J 1000 U 
Magnesium 36.4 J 1000 U 
Manganese 0.571 J 10.0 U 
Sodium 45.9 J 1000 U 

OU1-GW-MW401B-
090820 

Calcium 26.8 J 1000 U 
Cobalt 0.131 J 1.0 U 
Magnesium 44.3 J 1000 U 
Manganese 0.708 J 10.0 U 
Sodium 58.3 J 1000 U 

OU1-GW-MW405-
090817 

Barium 0.145 J 1.0 U 
Calcium 14.4 J 1000 U 
Cobalt 0.096 J 1.0 U 
Magnesium 49.9 J 1000 U 
Manganese 0.695 J 10.0 U 
Sodium 23.1 J 1000 U 

OU1-GW-MW405-
090818 

Barium 0.180 J 1.0 U 
Calcium 10.8 J 1000 U 
Cobalt 0.194 J 1.0 U 
Magnesium 41.0 J 1000 U 
Manganese 0.583 J 10.0 U 
Sodium 46.8 J 1000 U 
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Sample ID Compound Laboratory 
Result (ug/L) 

Validation 
Result (ug/L) 

OU1-GW-MW405-
090820 

Magnesium 65.0 J 1000 U 
Manganese 1.1 J 10.0 U 
Sodium 44.2 J 1000 U 

OU1-SW-AS0411-
090817 

Cobalt 0.946 J 1.0 U 
Manganese 2.2 J 10.0 U 

OU1-SW-AS0411-
090817 DISSOLVED 

Cobalt 0.968 J 1.0 U 
Manganese 2.3 J 10.0 U 

OU1-SW-AS0411-
090818 

Cobalt 0.938 J 1.0 U 
Manganese 1.1 J 10.0 U 

OU1-SW-AS0411-
090818 DISSOLVED 

Cobalt 1.0 J 1.0 U 
Manganese 1.4 J 10.0 U 

OU1-SW-AS0411-
090820 

Cobalt 0.948 J 1.0 U 
Manganese 1.1 J 10.0 U 

OU1-SW-ASO411-
090820 DISSOLVED 

Cobalt 0.862 J 1.0 U 
Manganese 0.894 J 10.0 U 

OU1-SW-AS0411-
090820 

Cobalt 0.948 J 1.0 U 
Manganese 1.1 J 10.0 U 

 
 

1.3.1 Field Blanks 
The field blanks and equipment blanks met the acceptance criteria, with the following 
exceptions. Equipment blank OU1-GW-MW401B-090817 had zinc detected at an 
estimated concentration less than the reporting limit and greater than the IDL. No 
sample qualifications were required since the zinc concentrations in the associated 
samples are greater than the reporting limit.  
 
Field blank OU1-GW-MW405-090818 had antimony detected at an estimated 
concentration less than the reporting limit and greater than the IDL. No sample 
qualifications were required since the antimony concentrations in the associated 
samples are not detected.  
 
Equipment blank OU1-GW-MW401B-090820 had antimony and zinc detected at 
estimated concentrations less than the reporting limits and greater than the IDLs. Zinc 
was detected in the associated samples at concentrations greater than the reporting 
limits or not detected, so no sample qualifications are required for zinc. The associated 
antimony sample concentrations less than the reporting limit and greater than the IDL 
are U qualified as not detected at the reporting limit. 
 
Barium was detected in equipment blank OU1-GW-MW401B-090820 at an estimated 
concentration. The barium concentrations in the associated samples were greater than 
the reporting limit; therefore, no sample qualifications are required. 
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Sample ID Compound Laboratory 
Result (ug/L) 

Validation Result 
(ug/L) 

OU1-GW-ISW001-
0908 

Antimony 4.2 J 60.0 U 

OU1-GW-ISW002-
0908 

Antimony 17.9 J 60.0 U 

 
1.4 Laboratory Control Samples (LCS) 

All percent recoveries in the LCSs were within the acceptance limits. 
 

1.5 Matrix Spike (MS)  
Samples OU1-SW-AS0411-090817 DISSOLVED, OU1-GW-MW405-090818 and OU1-
GW-ISW001-0908 were analyzed as the matrix spikes; the compound recoveries were within 
the laboratory control limits, with the following exceptions. Calcium, iron, and magnesium 
recoveries were outside of the laboratory QC critieria; however, the spike recovery control 
limits do not apply in this case, since the concentrations of calcium, iron and magnesium in 
the unspiked sample exceeded the spike concentration by a factor of four or greater. No 
sample qualifications are required. 
 

1.6 Laboratory Duplicate Samples 
Samples OU1-SW-AS0411-090817 DISSOLVED, OU1-GW-MW405-090818 and OU1-
GW-ISW001-0908 were analyzed as the laboratory duplicates. All relative percent difference 
(RPD) results were acceptable. 
 

1.7 Serial Dilutions 
The percent differences for the compounds for the serial dilutions of samples OU1-SW-
AS0411-090817 DISSOLVED, OU1-GW-MW405-090818 and OU1-GW-ISW001-0908 
were within of the laboratory acceptance criteria.  
 

1.8 Total and Dissolved Results Comparison 
The six samples were analyzed for both total and dissolved metals. In most cases, the total 
metals concentrations were greater than or equal to the dissolved metals concentrations. 
However, for the samples and metals listed in the table below, the total metals concentrations 
are less than the dissolved metals concentrations. If the concentrations are estimated (J 
qualified by the laboratory), the RPDs between the total and dissolved concentrations are not 
calculable (NC). Based on professional judgment, sample results that result in RPDs for total 
and dissolved metals that were less than 10% are not qualified. 
 

Total Sample ID Dissolved Sample ID Metal 

Total 
Concentration 

(ug/L) 

Dissolved 
Concentration 

(ug/L) RPD 
OU1-SW-
AS0411-090817 

OU1-SW-AS0411-
090817 DISSOLVED Manganese 2.2 J 2.3 J NC 

OU1-SW-
AS0411-090817 

OU1-SW-AS0411-
090817 DISSOLVED Cobalt 0.946 J 0.968 J NC 

OU1-SW-
CS0410-090817 

OU1-SW-CS0410-
090817 DISSOLVED Selenium 3.4 J 3.9 J NC 

OU1-SW-
CS0410-090817 

OU1-SW-CS0410-
090817 DISSOLVED Magnesium 48500 50900 5 
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Total Sample ID Dissolved Sample ID Metal 

Total 
Concentration 

(ug/L) 

Dissolved 
Concentration 

(ug/L) RPD 
OU1-SW-
CS0410-090817 

OU1-SW-CS0410-
090817 DISSOLVED Nickel 57.9 59.9 3 

OU1-SW-
CS0410-090817 

OU1-SW-CS0410-
090817 DISSOLVED Manganese 282 290 3 

OU1-SW-
CS0410-090817 

OU1-SW-CS0410-
090817 DISSOLVED Cadmium 169 172 2 

OU1-SW-
CS0410-090817 

OU1-SW-CS0410-
090817 DISSOLVED Zinc 56100 56600 1 

OU1-SW-
AS0411-090818 

OU1-SW-AS0411-
090818 DISSOLVED Manganese 1.1 J 1.4 J NC 

OU1-SW-
AS0411-090818 

OU1-SW-AS0411-
090818 DISSOLVED Cobalt 0.938 J 1 J NC 

OU1-SW-
AS0411-090818 

OU1-SW-AS0411-
090818 DISSOLVED Zinc 58800 61000 4 

OU1-SW-
AS0411-090818 

OU1-SW-AS0411-
090818 DISSOLVED Barium 24.5 25 2 

OU1-SW-
AS0411-090818 

OU1-SW-AS0411-
090818 DISSOLVED Cadmium 298 303 2 

OU1-SW-
AS0411-090818 

OU1-SW-AS0411-
090818 DISSOLVED Magnesium 59700 59900 <1 

OU1-SW-
AS0411-090820 

OU1-SW-ASO411-
090820 DISSOLVED Selenium 10.9 J 11.9 J 9 

OU1-SW-
AS0411-090820 

OU1-SW-ASO411-
090820 DISSOLVED Barium 24.1 24.9 3 

OU1-SW-
AS0411-090820 

OU1-SW-ASO411-
090820 DISSOLVED Copper 22.9 23.5 3 

NC-not calculable 
 

1.9 Field Duplicate 
No field duplicate samples were collected with this data set. 
 

2.0 Hardness (SM 2340C) 
The water samples were analyzed for hardness (Standard Method 2340C). Tier II validation was 
performed on the laboratory data. The laboratory data were reviewed to evaluate compliance with the 
methods, laboratory SOPs and the quality of the data reported.  The following summarizes the results of 
this review.  In addition, the percent solids data was reviewed and found to be acceptable. 
 
The areas of review are listed below. A leading check mark ( ) indicates an area of review in which all 
data were acceptable.  A preceding crossed circle (⊗) signifies areas where issues were raised during the 
course of the validation review and should be considered to determine any impact on data quality and 
usability. 
 

 Data Completeness 
 Holding Times and Preservation 
 Blanks 
 Laboratory Control Sample 
 Matrix Spike Sample 
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 Laboratory Duplicate Sample 
 

2.1 Data Completeness 
All analyses were performed as requested on the COC.  

 
2.2 Holding Times and Preservation 

All analyses were performed within the method-specified holding times.   
 
2.3 Preparation (Method) Blank 

The preparation blank met the acceptance criteria for hardness.  
 

2.4 Laboratory Control Sample (LCS) 
The LCS recovery was within the acceptance criteria for hardness.  
 

2.5 Matrix Spike (MS)  
Sample OU1-GW-ISW001-0908 was analyzed as the matrix spike for hardness. The MS 
recovery was within the acceptance criteria for hardness. 

. 
2.6 Laboratory Duplicate Samples 

Sample OU1-GW-ISW001-0908 was analyzed as the laboratory duplicate for hardness. The 
duplicate was within the acceptance criteria for hardness.  
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ATTACHMENT A 
DATA VALIDATION QUALIFIER DEFINITIONS 

AND INTERPRETATION KEY 
Assigned by GeoSyntec’s Data Review Team 

 
 

DATA QUALIFIER DEFINITIONS 
U The analyte was analyzed for, but was not detected above the reported sample quantitation 

limit. 
J The analyte was positively identified; the associated numerical value is the approximate 

concentration of the analyte in the sample. 
J+ The analyte was positively identified; however, the associated numerical value is likely to 

be higher that the concentration of the analyte in the sample due to bias attributable to 
matrix interference. 

J- The analyte was positively identified; however, the associated numerical value is likely to 
be lower that the concentration of the analyte in the sample due to bias attributable to matrix 
interference. 

UJ The analyte was not detected above the reported sample quantitation limit.  However, the 
reported quantitation limit is approximate and may or may not represent the actual limit of 
quantitation necessary to accurately and precisely measure the analyte in the sample. 

R The sample results are rejected due to serious deficiencies in the ability to analyze the 
sample and meet quality control criteria.  The presence or absence of the analyte cannot be 
verified. 
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PH 865.330.0037 
FAX 865.330.9949 

www.geosyntec.com 
 
 
 

Memorandum 

TO:  Richard Berggreen 
          
DATE:   December 16, 2009 
 
FROM:  Geosyntec Consultants QA/QC Group            

SITE: Mattheissen and Hegeler Zinc Company Site, OU1 

SUBJECT:  Summary of Tier II Validation of analytical results for CAS Report R0904612 

 
Introduction 
This report summarizes the findings of the Tier II validation of four soil samples, four water 
samples, one field blank, one filter blank and two equipment blanks collected on behalf of the 
Mattheissen and Hegeler Zinc Company Site, OU1 project. These samples were collected on 
August 14, 2009. The samples were analyzed by Columbia Analytical Services, Inc. (CAS), 
Rochester, New York. The samples were analyzed for total and dissolved metals by EPA 
Methods 6020 and 6010B, total and dissolved mercury by EPA Methods 7470A and 7471A, 
hardness by Standard Methods 2340C, pH by EPA Method 9045D and percent solids by 
Modified EPA Method 160.3.  
 
The data were reviewed in accordance with the principles presented in USEPA National 
Functional Guidelines for Laboratory Data Review, Inorganics (EPA, 2004), and per the 
requirements of the QAPP, the laboratory standard operating procedures and the specified 
methods. 
 
Data for the following samples were reviewed.   
 
CAS Job No. Client ID 
R0904612-001 OU1-SE-LVR406-0908 
R0904612-002 OU1-SE-LVR407-0908 
R0904612-003 OU1-SE-LVR408-0908 
R0904612-004 OU1-SE-LVR409-0908 
R0904612-005 OU1-SW-LVR408-0908 
R0904612-006 OU1-SW-LVR408-0908 DISS 
R0904612-007 OU1-SW-LVR409-0908 
R0904612-008 OU1-SW-LVR409-0908 DISS 
R0904612-009 OU1-SW-ASO411-090814 
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R0904612-010 OU1-SW-ASO411-090814 DISS 
R0904612-011 OU1-GW-MW404-090814 
R0904612-012 OU1-GW-MW404-090814 DISS 
R0904612-013 OU1-GW-MW401A-090814 
R0904612-014 OU1-GW-MW401B-090814 
R0904612-015 OU1-GW-MW405-090814 
R0904612-016 OU1-GW-MW403-090814 
 
 
Matrix – soil and water 
 
 
Executive Summary 
All analyses were performed as requested on the chain of custody (COC). 
 
All holding times were met. 
 
1.0 Metals (EPA Methods 6020/6010B/7470A/74741A) 
The soil and water samples were analyzed for the requested metals and mercury (EPA 
6020/6010B/7470A/7471A) following total and dissolved metals digestion and mercury 
digestion. Tier II validation was performed on the laboratory data. The laboratory data were 
reviewed to evaluate compliance with the methods, laboratory SOPS and the quality of the data 
reported.  The following summarizes the results of this review.   
 
The areas of review are listed below. A leading check mark ( ) indicates an area of review in 
which all data were acceptable.  A preceding crossed circle (⊗) signifies areas where issues were 
raised during the course of the validation review and should be considered to determine any 
impact on data quality and usability. 
 

 Data Completeness 
 Holding Times and Preservation 

⊗ Blanks 
 Laboratory Control Sample 
 Matrix Spike Sample 
 Laboratory Duplicate Sample 

⊗ Serial Dilutions 
⊗ Total and Dissolved Results Comparison 
⊗ Field Duplicate 
 
 
1.1 Data Completeness 

All analyses were performed as requested on the COC.  
 

1.2 Holding Times and Preservation 
All analyses were performed within the method-specified holding times.   
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1.3 Blanks 

1.3.1 Preparation (Method) Blank 
The soil preparation blank met the acceptance criteria with the following 
exceptions; chromium, iron, magnesium, nickel, antimony and sodium 
were detected in the soil preparation blank at estimated concentrations less 
than the reporting limit (RL) but greater than the instrument detection 
limits (IDL). The concentrations of chromium, iron, magnesium and nickel 
in the associated samples were either not detected or greater than the RL; 
therefore, no sample qualifications were required for chromium, iron, 
magnesium and nickel. However, the estimated concentrations of antimony 
and sodium detected in the associated samples less than the RL but greater 
than the IDL are U qualified as not detected at the RL. 

 
Sample ID Compound Laboratory 

Result (mg/kg) 
Validation 
Result (mg/kg) 

OU1-SE-LVR406-0908 Antimony 0.580 J 8.6 U 
OU1-SE-LVR407-0908 Sodium 104 J 147 U 
OU1-SE-LVR408-0908 Sodium 65.2 J 137 U 
OU1-SE-LVR409-0908 Antimony 0.498 J 7.2 U 

Sodium 65.6 J 120 U 
 
Barium, chromium, cobalt, copper, lead, nickel and sodium were detected in 
the water preparation blank at estimated concentrations less than the RL, but 
greater than the IDL. Therefore, the estimated concentrations of barium, 
chromium, cobalt, copper, lead, nickel and sodium detected in the associated 
samples less than the RL but greater than the IDL are U qualified as not 
detected at the RL. 
 

Sample ID Compound Laboratory 
Result (ug/L) 

Validation 
Result (ug/L) 

OU1-SW-LVR408-
0908 

Cobalt 0.730 J 10.0 U 

OU1-SW-LVR408-
0908 DISS 

Cobalt 0.476 J 10.0 U 
Lead 0.628 J 10.0 U 

OU1-SW-LVR409-
0908 

Cobalt 0.748 J 10.0 U 

OU1-SW-LVR409-
0908 DISS 

Cobalt 0.520 J 10.0 U 
Lead 0.439 J 10.0 U 

OU1-GW-MW404-
090814 DISS 

Barium 0.180 J 10.0 U 
Cobalt 0.133 J 10.0 U 
Nickel 0.378 J 10.0 U 
Sodium 98.9 J 1000 U 
Lead 0.554 J 10.0 U 

OU1-GW-MW401A-
090814 

Cobalt 0.066 J 10.0 U 
Sodium 29.9 J 1000 U 
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Sample ID Compound Laboratory 
Result (ug/L) 

Validation 
Result (ug/L) 

Lead 0.503 J 10.0 U 
OU1-GW-MW401B-
090814 

Cobalt 0.181 J 10.0 U 
Sodium 41.2 J 1000 U 
Lead 0.508 J 10.0 U 

OU1-GW-MW403-
090814 

Barium 0.168 J 10.0 U 
Cobalt 0.101 J 10.0 U 
Nickel 0.741 J 10.0 U 
Sodium 74.9 J 1000 U 
Lead 0.424 J 10.0 U 

 
1.3.1 Field Blanks 

The equipment blanks, field blank and filter blank met the acceptance 
criteria, with the following exceptions. Equipment blank OU1-GW-
MW401A-090814 had chromium detected at an estimated concentration at 
the reporting limit and zinc detected at an estimated concentration greater 
than the IDL and less than the reporting limit. In addition, equipment blank 
OU1-GW-MW401B-090814 had chromium detected at an estimated 
concentration and zinc detected at an estimated concentration greater than 
the IDL and less than the reporting limit. Therefore, the estimated 
concentrations of chromium and zinc in the associated samples that are less 
than the reporting limit are U qualified as not detected at the reporting 
limit. 
 
Field blank OU1-GW-MW405-090814 had the following metals detected 
at concentrations greater than the reporting limits: barium, cadmium, 
calcium, cobalt, copper, lead, magnesium, manganese, nickel, potassium, 
selenium, sodium and zinc. In addition, selenium was detected at an 
estimated concentration and iron was detected at an estimated 
concentration less than the reporting limit and greater than the IDL. 
Therefore, the concentrations of barium, cadmium, calcium, cobalt, copper, 
lead, magnesium, manganese, nickel, potassium, selenium, sodium and 
zinc in the associated samples that are less than ten times the field blank 
concentrations are J+ qualified as estimated with a high bias. The estimated 
concentrations of barium, cadmium, calcium, cobalt, copper, lead, 
magnesium, manganese, nickel, potassium, selenium, sodium and zinc that 
are less than the reporting limit are U qualified as not detected at the 
reporting limit. The estimated concentrations of iron in the associated 
samples that are less than the RL but greater than the IDL are U qualified 
as not detected at the reporting limit. The estimated concentrations of 
selenium and the estimated concentrations of selenium that are less than 
the reporting limit but greater than the IDL are U qualified as not detected 
at the reporting limit. 
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Sample ID Compound Laboratory 
Result (ug/L) 

Validation 
Result (ug/L) 

OU1-SW-LVR408-
0908 

Barium 87.0 87.0 J+ 
Calcium 79600 79600 J+ 
Copper 8.7 J 10.0 U 
Lead 1.5 J 10.0 U 
Magnesium 39500 39500 J+ 
Manganese 55.0 55.0 J+ 
Nickel 5.5 J 10.0 U 
Potassium 2880 2880 J+ 
Sodium 29500 29500 J+ 
Zinc 17.4 J 20.0 U 

OU1-SW-LVR408-
0908 DISS 

Barium 82.9  82.9 J+ 
Calcium 80300 80300 J+ 
Chromium 7.8  J 10.0 U 
Copper 7.9 J 10.0 U 
Iron 93.4 J 100 U 
Magnesium 40300 40300 J+ 
Manganese 34.3 34.3 J+ 
Nickel 6.1 J 10.0 U 
Potassium 2840 2840 J+ 
Sodium 30900 30900 J+ 
Zinc 13.1 J 20.0 U 

OU1-SW-LVR409-
0908 

Barium 80.3 80.3 J+ 
Calcium 76800 76800 J+ 
Chromium 5.6 J 10.0 U 
Copper 3.5 J 10.0 U 
Magnesium 38600 38600 J+ 
Manganese 46.1 46.1 J+ 
Nickel 4.7 J 4.7 J+ 
Potassium 2830 2830 J+ 
Selenium 1.1 J 20.0 U 
Sodium 31900 31900 J+ 
Zinc 11.1 J 20.0 U 

OU1-SW-LVR409-
0908 DISS 

Barium 75.8 75.8 J+ 
Calcium 76800 76800 J+ 
Cadmium 0.355 J 10.0 U 
Chromium 2.9 J 10.0 U 
Copper 4.3 J 10.0 U 
Iron 75.3 J 100 U 
Magnesium 38900 38900 J+ 
Manganese 25.7 25.7 J+ 
Nickel 4.8 J 10.0 U 
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Sample ID Compound Laboratory 
Result (ug/L) 

Validation 
Result (ug/L) 

Potassium 2650 2650 J+ 
Selenium 1.3 J 20.0 U 
Sodium 31900 31900 J+ 
Zinc 10.9 J 20.0 U 

OU1-SW-ASO411-
090814 

Barium 22.5 22.5 J+ 
Cadmium 294 294 J+ 
Calcium 40500 40500 J+ 
Cobalt 1.3 J 10.0 U 
Copper 21.0 21.0 J+ 
Iron 38.7 J 100 U 
Lead 77.9 77.9 J+ 
Magnesium 60000 60000 J+ 
Manganese 15.7 15.7 J+ 
Nickel 67.6 67.6 J+ 
Potassium 22900 22900 J+ 
Selenium 12.6 J 20.0 U 
Sodium 30200 30200 J+ 
Zinc 57900 57900 J+ 

OU1-SW-ASO411-
090814 DISS 

Barium 23.4 23.4 J+ 
Calcium 419000 419000 J+ 
Cadmium 300 300 J+ 
Cobalt 1.3 J 10.0 U 
Copper 21.0 21.0 J+ 
Iron 47.7 J 100 U 
Lead 77.7 77.7 J+ 
Magnesium 60600 60600 J+ 
Manganese 15.3 15.3 J+ 
Nickel 67.2 67.2 J+ 
Potassium 23200 23200 J+ 
Selenium 12.8 J 20.0 U 
Sodium 30500 30500 J+ 
Zinc 58000 58000 J+ 

OU1-GW-MW404-
090814 

Barium 24.1 24.1 J+ 
Calcium 426000 426000 J+ 
Cadmium 305 305 J+ 
Cobalt 1.3 J 10.0 U 
Copper 21.4 21.4 J+ 
Iron 40.6 J 100 U 
Lead 79.1 79.1 J+ 
Magnesium 59700 59700 J+ 
Manganese 15.3 15.3 J+ 
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Sample ID Compound Laboratory 
Result (ug/L) 

Validation 
Result (ug/L) 

Nickel 70.0 70.0 J+ 
Potassium 23500 23500 J+ 
Selenium 13.0 J 20.0 U 
Sodium 30900 30900 J+ 
Zinc 55500 55500 J+ 

OU1-GW-MW404-
090814 DISS 

Barium 0.180 J 10.0 U 
Calcium 182 J 1000 U 
Cadmium 0.384 J 10.0 U 
Chromium 3.1 J 10.0 U 
Cobalt 0.133 J 10.0 U 
Copper 1.1 J 10.0 U 
Iron 39.4 J 100 U 
Manganese 0.591 J 10.0 U 
Zinc 21.0  21.0 J+ 

 
Sample ID Compound Laboratory 

Result (mg/kg) 
Validation 
Result (mg/kg) 

OU1-SE-LVR406-0908 Cadmium 10.5 10.5 J+ 
Calcium 30300 30300 J+ 
Magnesium 6.2 6.2 J+ 
Manganese 7060 7060 J+ 
Nickel 35.5 35.5 J+ 
Potassium 1970 1970 J+ 
Selenium 0.538 J 0.715 U 
Sodium 147 147 J+ 
Zinc 4340 4340 J+ 

OU1-SE-LVR407-0908 Cadmium 8.4 8.4 J+ 
Calcium 16300 16300 J+ 
Copper 17.4 17.4 J+ 
Lead 16.3 16.3 J+ 
Magnesium 6630 6630 J+ 
Manganese 667 667 J+ 
Nickel 18.1 18.1 J+ 
Potassium 1320 1320 J+ 
Selenium 0.701 J 0.734 U 
Zinc 1760 1760 J+ 

OU1-SE-LVR408-0908 Cadmium 1.3 1.3 J+ 
Calcium 17800 17800 J+ 
Copper 10.4 10.4 J+ 
Lead 16.5 16.5 J+ 
Magnesium 6360 6360 J+ 
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Sample ID Compound Laboratory 
Result (mg/kg) 

Validation 
Result (mg/kg) 

Nickel 10.9 10.9 J+ 
Potassium 565 565 J+ 
Selenium 0.288 J 0.687 U 
Zinc 116 116 J+ 

OU1-SE-LVR409-0908 Cadmium 0.713 0.713 J+ 
Calcium 18700 18700 J+ 
Copper 6.5 6.5 J+ 
Lead 8.6 8.6 J+ 
Magnesium 6060 6060 J+ 
Nickel 7.0 7.0 J+ 
Potassium 406 406 J+ 
Selenium 0.285 J 0.602 U 
Zinc 97.7 97.7 J+ 

 
 
Filter blank OU1-GW-MW403-090814 had calcium, iron, manganese and 
zinc detected at an estimated concentration less than the reporting limit and 
greater than the IDL. Chromium and copper were also detected at 
estimated concentrations in filter blank OU1-GW-MW403-090814. 
However, since the samples are qualified based on the field blank 
concentrations, no additional sample qualifications are required for 
chromium and copper calcium, iron, manganese and zinc. 

 
1.4 Laboratory Control Samples (LCS) 

All percent recoveries in the soil and water LCSs were within the acceptance limits. 
 

1.5 Matrix Spike (MS)  
No specific samples from this data set were used for the soil MS sample. No 
information was provided on the batch QC sample results in the laboratory report. 
 
Samples OU1-SW-ASO411-090814 and OU1-SW-ASO411-090814 Dissolved were 
analyzed as the water MS samples. The concentrations of cadmium, calcium, 
magnesium and zinc in the unspiked sample exceeded the spike concentration by a 
factor of four or greater; therefore, the spike recovery control limits do not apply and 
qualification of the data is not required. The recoveries of all other metals were 
within the laboratory recovery limits. Post digestion spikes were also analyzed with 
acceptable results. 
 

1.6 Laboratory Duplicate Samples 
No specific samples from this data set were used for the soil duplicate sample. No 
information was provided on the batch QC sample results in the laboratory report. 
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Samples OU1-SW-ASO411-090814 and OU1-SW-ASO411-090814 Dissolved were 
analyzed as the water duplicate samples. The results were within the laboratory 
acceptance limits for RPD. 
 

1.7 Serial Dilutions 
Samples OU1-SE-LVR406-0908 and OU1-SE-LVR409-0908 were analyzed as the 
soil serial dilution samples. The percent differences were within the laboratory 
acceptance criteria, with the following exception. The percent difference for 
magnesium was high and outside the laboratory acceptance limits for RPD in the 
serial dilution of OU1-SE-LVR406-0908. Therefore, the concentration of magnesium 
in sample OU1-SE-LVR406-0908 is J qualified as estimated. 
 
 
Sample ID Compound Laboratory 

Result (mg/kg) 
Validation 
Result (mg/kg) 

OU1-SE-LVR406-0908 Magnesium 7060 7060 J 
 
 
Samples OU1-SW-ASO411-090814 and OU1-SW-ASO411-090814 Dissolved were 
analyzed as the water serial dilution samples. The percent differences were within the 
laboratory acceptance criteria.  
 

1.8 Total and Dissolved Results Comparison 
The four water samples were analyzed for both total and dissolved metals. In most 
cases, the total metals concentrations were greater than or equal to the dissolved 
metals concentrations. However, for the samples and metals listed in the table below, 
the total metals concentrations are less than the dissolved metals concentrations.  

Total Sample 
ID 

Dissolved Sample 
ID Metal 

Total 
Concentration 

(ug/L) 

Dissolved 
Concentration 

(ug/L) 
% 
Difference 

OU1-SW-
LVR408-0908 

OU1-SW-LVR408-
0908 DISS Nickel 5.5 J 6.1 J NC 

OU1-SW-
LVR408-0908 

OU1-SW-LVR408-
0908 DISS Magnesium 39500 40300 2 

OU1-SW-
LVR408-0908 

OU1-SW-LVR408-
0908 DISS Mercury ND 0.026 J NC 

OU1-SW-
LVR408-0908 

OU1-SW-LVR408-
0908 DISS Calcium 79600 80300 1 

OU1-SW-
LVR408-0908 

OU1-SW-LVR408-
0908 DISS Sodium 29500 30900 5 

OU1-SW-
LVR409-0908 

OU1-SW-LVR409-
0908 DISS Copper 3.5 J 4.3 J NC 

OU1-SW-
LVR409-0908 

OU1-SW-LVR409-
0908 DISS Selenium 1.1 J 1.3 J NC 

OU1-SW-
LVR409-0908 

OU1-SW-LVR409-
0908 DISS Nickel 4.7 J 4.8 J NC 

OU1-SW-
LVR409-0908 

OU1-SW-LVR409-
0908 DISS Magnesium 38600 38900 1 

OU1-SW- OU1-SW-LVR409- Mercury ND 0.032 J NC 
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LVR409-0908 0908 DISS 
OU1-SW-
LVR409-0908 

OU1-SW-LVR409-
0908 DISS Cadmium ND 0.355 J NC 

OU1-SW-
ASO411-090814 

OU1-SW-ASO411-
090814 DISS Iron 38.7 J 47.7 J NC 

OU1-SW-
ASO411-090814 

OU1-SW-ASO411-
090814 DISS Barium 22.5 23.4 4 

OU1-SW-
ASO411-090814 

OU1-SW-ASO411-
090814 DISS Cadmium 294 300 2 

OU1-SW-
ASO411-090814 

OU1-SW-ASO411-
090814 DISS Selenium 12.6 J 12.8 J NC 

OU1-SW-
ASO411-090814 

OU1-SW-ASO411-
090814 DISS Magnesium 60000 60600 1 

OU1-SW-
ASO411-090814 

OU1-SW-ASO411-
090814 DISS Zinc 57900 58000 <1 

OU1-SW-
ASO411-090814 

OU1-SW-ASO411-
090814 DISS Calcium 405000 419000 3 

OU1-SW-
ASO411-090814 

OU1-SW-ASO411-
090814 DISS Potassium 22900 23200 1 

OU1-SW-
ASO411-090814 

OU1-SW-ASO411-
090814 DISS Sodium 30200 30500 1 

OU1-GW-
MW404-090814 

OU1-GW-MW404-
090814 DISS 

Chromium 
(total) ND 3.1 J NC 

 
If both the total and dissolved concentrations are estimated (J qualified by the 
laboratory), the RPD between the total and dissolved concentrations are not 
calculable (NC) and not further qualification is added. In the cases where the total 
concentration is not detected (ND) and the dissolved concentration is estimated, the 
total undetected concentration is UJ qualified as estimated less than the detection 
limit and the dissolved concentration remains J qualified as estimated. For the metals 
concentrations that are not estimated and the RPDs are less than or equal to 10%, 
based on professional judgment, no sample qualifications are required. In cases 
where the RPD is >10%, both results are J qualified as estimated. 
 

Total Sample ID Dissolved Sample ID Metal 

Validation Total 
Concentration 
(ug/L) 

Validation 
Dissolved 
Concentration 
(ug/L) 

OU1-SW-LVR408-
0908 

OU1-SW-LVR408-
0908 DISS Mercury 0.0189 UJ 0.026 J 

OU1-SW-LVR409-
0908 

OU1-SW-LVR409-
0908 DISS Mercury 0.0189 UJ 0.032 J 

OU1-SW-LVR409-
0908 

OU1-SW-LVR409-
0908 DISS Cadmium 0.325 UJ 0.355 J 

OU1-GW-MW404-
090814 

OU1-GW-MW404-
090814 DISS 

Chromium 
(total) 1.8 UJ 3.1 J 
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1.9 Field Duplicate 
Two field duplicate samples (OU1-GW-MW404-090814 and OU1-GW-MW404-
090814 Dissolved) were collected, prepared and measured with this data set. The 
RPD between the results was compared to a criterion of <40%. Acceptable precision 
was demonstrated for the field duplicate pair OU1-SW-ASO411-090814/ OU1-GW-
MW404-090814. 
 

Parent Sample ID 
Field Duplicate 

Sample ID Metals 
Parent 

Conc.(ug/L) 
Field Dup 

Conc (ug/L) RPD 
OU1-SW-ASO411-
090814 

OU1-GW-MW404-
090814 Barium 22.5 24.1 7 

OU1-SW-ASO411-
090814 

OU1-GW-MW404-
090814 Calcium 405000 426000 5 

OU1-SW-ASO411-
090814 

OU1-GW-MW404-
090814 Iron 38.7 J 40.6 J NC 

OU1-SW-ASO411-
090814 

OU1-GW-MW404-
090814 Zinc 57900 55500 4 

OU1-SW-ASO411-
090814 

OU1-GW-MW404-
090814 Cadmium 294 305 4 

OU1-SW-ASO411-
090814 

OU1-GW-MW404-
090814 Nickel 67.6 70 3 

OU1-SW-ASO411-
090814 

OU1-GW-MW404-
090814 Selenium 12.6 J 13 J NC 

OU1-SW-ASO411-
090814 

OU1-GW-MW404-
090814 Potassium 22900 23500 3 

OU1-SW-ASO411-
090814 

OU1-GW-MW404-
090814 Manganese 15.7 15.3 3 

OU1-SW-ASO411-
090814 

OU1-GW-MW404-
090814 Sodium 30200 30900 2 

OU1-SW-ASO411-
090814 

OU1-GW-MW404-
090814 Copper 21 21.4 2 

OU1-SW-ASO411-
090814 

OU1-GW-MW404-
090814 Lead 77.9 79.1 2 

OU1-SW-ASO411-
090814 

OU1-GW-MW404-
090814 Magnesium 60000 59700 1 

OU1-SW-ASO411-
090814 

OU1-GW-MW404-
090814 Cobalt 1.3 J 1.3 J NC 

OU1-SW-ASO411-
090814 

OU1-GW-MW404-
090814 Aluminum ND ND 0 

OU1-SW-ASO411-
090814 

OU1-GW-MW404-
090814 Antimony ND ND 0 

OU1-SW-ASO411-
090814 

OU1-GW-MW404-
090814 Arsenic ND ND 0 

OU1-SW-ASO411-
090814 

OU1-GW-MW404-
090814 Beryllium ND ND 0 

OU1-SW-ASO411-
090814 

OU1-GW-MW404-
090814 

Chromium 
(total) ND ND 0 

OU1-SW-ASO411-
090814 

OU1-GW-MW404-
090814 Mercury ND ND 0 
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Parent Sample ID 
Field Duplicate 

Sample ID Metals 
Parent 

Conc.(ug/L) 
Field Dup 

Conc (ug/L) RPD 
OU1-SW-ASO411-
090814 

OU1-GW-MW404-
090814 Silver ND ND 0 

OU1-SW-ASO411-
090814 

OU1-GW-MW404-
090814 Thallium ND ND 0 

OU1-SW-ASO411-
090814 

OU1-GW-MW404-
090814 Vanadium ND ND 0 

 
 
Acceptable precision was not demonstrated for all of the metals in the field duplicate 
pair OU1-SW-ASO411-090814 DISS/ OU1-GW-MW404-090814 DISS; zinc, 
magnesium and potassium had RPD results >40%. The RPDs for calcium, cadmium, 
sodium, nickel, lead, barium, manganese and copper could not be calculated (NC) 
since one result was above the reporting limit and the other result was estimated. The 
concentrations for selenium in the duplicate pair were also not calculable, since one 
concentration was estimated and the other was not detected.  
 

Parent Sample 
ID 

Field Duplicate 
Sample ID Metals 

Parent 
Conc.(ug/L) 

Field Dup 
Conc 
(ug/L) RPD 

OU1-SW-
ASO411-090814 
DISS 

OU1-GW-
MW404-090814 
DISS Zinc 58000 21 200

OU1-SW-
ASO411-090814 
DISS 

OU1-GW-
MW404-090814 
DISS Calcium 419000 182 J NC

OU1-SW-
ASO411-090814 
DISS 

OU1-GW-
MW404-090814 
DISS Cadmium 300 0.384 J NC

OU1-SW-
ASO411-090814 
DISS 

OU1-GW-
MW404-090814 
DISS Sodium 30500 98.9 J NC

OU1-SW-
ASO411-090814 
DISS 

OU1-GW-
MW404-090814 
DISS Nickel 67.2 0.378 J NC

OU1-SW-
ASO411-090814 
DISS 

OU1-GW-
MW404-090814 
DISS Lead 77.7 0.554 J NC

OU1-SW-
ASO411-090814 
DISS 

OU1-GW-
MW404-090814 
DISS Barium 23.4 0.18 J NC

OU1-SW-
ASO411-090814 
DISS 

OU1-GW-
MW404-090814 
DISS Manganese 15.3 0.591 J NC

OU1-SW-
ASO411-090814 
DISS 

OU1-GW-
MW404-090814 
DISS Copper 21 1.1 J NC
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Parent Sample 
ID 

Field Duplicate 
Sample ID Metals 

Parent 
Conc.(ug/L) 

Field Dup 
Conc 
(ug/L) RPD 

OU1-SW-
ASO411-090814 
DISS 

OU1-GW-
MW404-090814 
DISS Cobalt 1.3 J 0.133 J NC

OU1-SW-
ASO411-090814 
DISS 

OU1-GW-
MW404-090814 
DISS Iron 47.7 J 39.4 J NC

OU1-SW-
ASO411-090814 
DISS 

OU1-GW-
MW404-090814 
DISS Magnesium 60600 ND 200

OU1-SW-
ASO411-090814 
DISS 

OU1-GW-
MW404-090814 
DISS Potassium 23200 ND 200

OU1-SW-
ASO411-090814 
DISS 

OU1-GW-
MW404-090814 
DISS Selenium 12.8 J ND NC

OU1-SW-
ASO411-090814 
DISS 

OU1-GW-
MW404-090814 
DISS 

Chromium 
(total) ND ND 0

OU1-SW-
ASO411-090814 
DISS 

OU1-GW-
MW404-090814 
DISS Aluminum ND ND 0

OU1-SW-
ASO411-090814 
DISS 

OU1-GW-
MW404-090814 
DISS Antimony ND ND 0

OU1-SW-
ASO411-090814 
DISS 

OU1-GW-
MW404-090814 
DISS Arsenic ND ND 0

OU1-SW-
ASO411-090814 
DISS 

OU1-GW-
MW404-090814 
DISS Beryllium ND ND 0

OU1-SW-
ASO411-090814 
DISS 

OU1-GW-
MW404-090814 
DISS Mercury ND ND 0

OU1-SW-
ASO411-090814 
DISS 

OU1-GW-
MW404-090814 
DISS Silver ND ND 0

OU1-SW-
ASO411-090814 
DISS 

OU1-GW-
MW404-090814 
DISS Thallium ND ND 0

OU1-SW-
ASO411-090814 
DISS 

OU1-GW-
MW404-090814 
DISS Vanadium ND ND 0

 
 
Therefore, the concentrations of zinc, magnesium, potassium, calcium, cadmium, 
sodium, nickel, lead, barium, manganese and copper are J qualified as estimated; the 
undetected concentration of selenium in OU1-GW-MW404-090814 DISS is UJ 
qualified as estimated less than the reporting limit. 
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Parent Sample ID 
Field Duplicate 

Sample ID Metals 
Parent Validation 

Conc.(ug/L) 

Field Dup 
Validation 

Conc (ug/L) 

OU1-SW-ASO411-
090814 DISS 

OU1-GW-MW404-
090814 DISS Zinc 58000 J 21 J

OU1-SW-ASO411-
090814 DISS 

OU1-GW-MW404-
090814 DISS Calcium 419000 J 182 J

OU1-SW-ASO411-
090814 DISS 

OU1-GW-MW404-
090814 DISS Cadmium 300 J 0.384 J

OU1-SW-ASO411-
090814 DISS 

OU1-GW-MW404-
090814 DISS Sodium 30500 J 98.9 J

OU1-SW-ASO411-
090814 DISS 

OU1-GW-MW404-
090814 DISS Nickel 67.2 J 0.378 J

OU1-SW-ASO411-
090814 DISS 

OU1-GW-MW404-
090814 DISS Lead 77.7 J 0.554 J

OU1-SW-ASO411-
090814 DISS 

OU1-GW-MW404-
090814 DISS Barium 23.4 J 0.18 J

OU1-SW-ASO411-
090814 DISS 

OU1-GW-MW404-
090814 DISS Manganese 15.3 J 0.591 J

OU1-SW-ASO411-
090814 DISS 

OU1-GW-MW404-
090814 DISS Copper 21 J 1.1 J

OU1-SW-ASO411-
090814 DISS 

OU1-GW-MW404-
090814 DISS Selenium 12.8 J 0.555 UJ

OU1-SW-ASO411-
090814 DISS 

OU1-GW-MW404-
090814 DISS Magnesium 60600 J  9.8 UJ

OU1-SW-ASO411-
090814 DISS 

OU1-GW-MW404-
090814 DISS Potassium 23200 J 78.7 J

 
2.0 Hardness (SM 2340C), pH (EPA Method 9045) and Percent Solids (Modified Method 
160.3) 
The soil samples were analyzed for pH, (EPA Method 9045) and percent solids (EPA Modified 
Method 160.3); the water samples were analyzed for hardness (Standard Method 2340C). Tier II 
validation was performed on the laboratory data. The laboratory data were reviewed to evaluate 
compliance with the methods, laboratory SOPs and the quality of the data reported.  The 
following summarizes the results of this review.  In addition, the percent solids data was reviewed 
and found to be acceptable. 
 
The areas of review are listed below. Those areas that were only reviewed as part of full 
validation and recalculation are designated below. A leading check mark ( ) indicates an area of 
review in which all data were acceptable.  A preceding crossed circle (⊗) signifies areas where 
issues were raised during the course of the validation review and should be considered to 
determine any impact on data quality and usability. 
 

 Data Completeness 
 Holding Times and Preservation 
 Blanks 
 Laboratory Control Sample 
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 Matrix Spike Sample 
 Laboratory Duplicate Sample 

 
2.1 Data Completeness 

All analyses were performed as requested on the COC.  
 
2.2 Holding Times and Preservation 

All analyses were performed within the method-specified holding times.   
 
2.3 Preparation (Method) Blank 

The preparation blank met the acceptance criteria for total solids and hardness.  
 

2.4 Laboratory Control Sample (LCS) 
The LCS recovery was within the acceptance criteria for hardness.  
 

2.5 Matrix Spike (MS)  
Sample OU1-SW-ASO411-090814 was analyzed as the matrix spike for hardness. 
The MS recovery was within the acceptance criteria for hardness. 

. 
2.6 Laboratory Duplicate Samples 

Sample OU1-SW-ASO411-090814 was analyzed as the laboratory duplicate for 
hardness. The duplicate was within the acceptance criteria for hardness.  
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ATTACHMENT A 
DATA VALIDATION QUALIFIER DEFINITIONS 

AND INTERPRETATION KEY 
Assigned by GeoSyntec’s Data Review Team 

 
 

DATA QUALIFIER DEFINITIONS 
U The analyte was analyzed for, but was not detected above the reported sample 

quantitation limit. 
J The analyte was positively identified; the associated numerical value is the 

approximate concentration of the analyte in the sample. 
J+ The analyte was positively identified; however, the associated numerical value is 

likely to be higher that the concentration of the analyte in the sample due to bias 
attributable to matrix interference. 

J- The analyte was positively identified; however, the associated numerical value is 
likely to be lower that the concentration of the analyte in the sample due to bias 
attributable to matrix interference. 

UJ The analyte was not detected above the reported sample quantitation limit.  
However, the reported quantitation limit is approximate and may or may not 
represent the actual limit of quantitation necessary to accurately and precisely 
measure the analyte in the sample. 

R The sample results are rejected due to serious deficiencies in the ability to analyze 
the sample and meet quality control criteria.  The presence or absence of the analyte 
cannot be verified. 
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      2240 Sutherland Avenue, Suite 107 
Knoxville, TN 37919 

PH 865.330.0037 
FAX 865.330.9949 

www.geosyntec.com 
 
 
 

Memorandum 

TO:  Richard Berggreen 
          
DATE:   December 16, 2009 
 
FROM:  Geosyntec Consultants QA/QC Group            

SITE: Mattheissen and Hegeler Zinc Company Site, OU1 

SUBJECT:  Summary of Tier II Validation of analytical results for CAS Report R0904599 

 
Introduction 
This report summarizes the findings of the Tier II validation of sixteen soil samples, fourteen 
water samples, four equipment blanks and two field blanks collected on behalf of the Mattheissen 
and Hegeler Zinc Company Site, OU1 project. These samples were collected on August 12-13, 
2009. The samples were analyzed by Columbia Analytical Services, Inc. (CAS), Rochester, New 
York. The samples were analyzed for total and dissolved metals by EPA methods 6020 and 
6010B, total and dissolved mercury by EPA method 7470A and 7471A, SPLP metals by EPA 
methods 1312, 6010B and 7470A, total hardness by Standard Method 2340C, pH by EPA method 
9045D and total solids by EPA modified method 160.3. 
 
The data were reviewed in accordance with the principles presented in USEPA National 
Functional Guidelines for Laboratory Data Review, Inorganics (EPA, 2004), and per the 
requirements of the QAPP, the laboratory standard operating procedures and the specified 
methods. 
 
Data for the following samples were reviewed.   
 
Lab ID Client ID 
R0904599-001 OU1-SE-LVR404C-0908 
R0904599-002 OU1-SE-LVR404E-0908 
R0904599-005 OU1-SE-LVR403C-0908 
R0904599-006 OU1-SE-LVR403E-0908 
R0904599-007 OU1-SE-LVR403W-0908 
R0904599-008 OU1-GW-MW401A-090812 
R0904599-010 OU1-GW-MW401B-090812 
R0904599-011 OU1-GW-MW405-090812 
R0904599-012 OU1-SW-LVR403C-0908 
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R0904599-013 OU1-SW-LVR403C-0908 DISSOLVED 
R0904599-014 OU1-SW-LVR403W-0908 
R0904599-015 OU1-SW-LVR403W-0908 DISSOLVED 
R0904599-016 OU1-SW-LVR403E-0908 
R0904599-017 OU1-SW-LVR403E-0908 DISSOLVED 
R0904599-018 OU1-SE-LVR402E-0908 
R0904599-019 OU1-SE-LVR402E-0908 DISSOLVED 
R0904599-020 OU1-SW-LVR402W-0908 
R0904599-021 OU1-SW-LVR402W-0908 DISSOLVED 
R0904599-022 OU1-SW-LVR402C-0908 
R0904599-023 OU1-SW-LVR402C-0908 DISSOLVED 
R0904599-024 OU1-SE-LVR402E-0908 
R0904599-025 OU1-SE-LVR402C-0908 
R0904599-026 OU1-SE-LVR402W-0908 
R0904599-027 OU1-SW-ASO411-090812 
R0904599-028 OU1-SW-ASO411-090812 DISSOLVED 
R0904599-029 OU1-SW-LVR404C-0908 
R0904599-030 OU1-SW-LVR404C-0908 DISSOLVED 
R0904599-031 OU1-SW-LVR404E-0908 
R0904599-032 OU1-SW-LVR404E-0908 DISSOLVED 
R0904599-033 OU1-SW-LVR404W-0908 
R0904599-034 OU1-SW-LVR404W-0908 DISSOLVED 
R0904599-035 OU1-SW-ASO411-090813 
R0904599-036 OU1-SW-ASO411-090813 DISSOLVED 
R0904599-037 OU1-SW-LVR405C-0908 
R0904599-038 OU1-SW-LVR405C-0908 DISSOLVED 
R0904599-039 OU1-SW-LVR405E-0908 
R0904599-040 OU1-SW-LVR405E-0908 DISSOLVED 
R0904599-041 OU1-GW-MW405-090813 
R0904599-042 OU1-GW-MW401A-090813 
R0904599-043 OU1-GW-MW401B -090813 
R0904599-044 OU1-SS-SLP415S-0908 
R0904599-045 OU1-SS-SLP415T-0908 
R0904599-046 OU1-SE-LVR405W-0908 
R0904599-047 OU1-SE-LVR405C-0908 
R0904599-048 OU1-SE-LVR405E-0908 
R0904599-049 OU1-SW-LVR405W-0908 
R0904599-050 OU1-SW-LVR405W-0908 DISSOLVED 
R0904599-051 OU1-SE-LVR404W-0908 
R0904599-052 OU1-SS-LRS413S-0908 
R0904599-053 OU1-SS-LRS413T-0908 
 
 
Matrix – water and soil 
 
 
Executive Summary 
All analyses were performed as requested on the chain of custody (COC).  
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The laboratory report had the wrong sample ID on the CAS ASP/CLP Batching Form/Login 
Sheet (page 6 of the data package) for sample R0904599-028. The correct sample ID listed on the 
COC is OU1-SW-ASO411-090812 DISSOLVED. In addition, results for this sample were not 
included in the laboratory report. The laboratory emailed the corrected page 6 and the results for 
sample R0904599-028. A revised laboratory report will be reissued. 
 
The CAS Cooler Receipt and Preservation Check form indicated the following: 

1. Samples OU1-GW-MW401B -090813, OU1-SW-LVR404W-0908, OU1-SW-
LVR404E-0908 and OU1-SW-LVR403E-0908 were received at pH >2. Nitric acid was 
added to the samples by the laboratory. 

 
All holding times were met. 

 
1.0 Metals Analyses of Water Samples (EPA Methods 6020/6010B/7470A) 
The water samples were analyzed for total and dissolved metals and mercury (EPA 
6020/6010B/7470A) following metals and mercury digestion. Validation was performed on the 
laboratory data. The laboratory data were reviewed to evaluate compliance with the methods, 
laboratory SOPS and the quality of the data reported.  The following summarizes the results of 
this review.   
 
The areas of review are listed below. A leading check mark ( ) indicates an area of review in 
which all data were acceptable.  A preceding crossed circle (⊗) signifies areas where issues were 
raised during the course of the validation review and should be considered to determine any 
impact on data quality and usability. 
 

 Data Completeness 
 Holding Times and Preservation 

⊗ Blanks 
 Laboratory Control Samples 

⊗ Matrix Spike/Matrix Spike Duplicate Samples 
 Laboratory Duplicate Samples 
 Serial Dilutions 

⊗ Total and Dissolved Results Comparison 
 Field Duplicate Samples 

 
 
1.1 Data Completeness 

All analyses were performed as requested on the COC.  
 

1.2 Holding Times and Preservation 
All analyses were performed within the method-specified holding times.   

 
1.3 Blanks 

1.4.1 Preparation (Method) Blank 
The preparation blanks met the acceptance criteria, with the following 
exceptions. Barium, chromium, copper, lead, magnesium, manganese, nickel, 
sodium, antimony and zinc were detected in the method blanks at estimated 
concentrations less than the reporting limit and greater than the instrument 
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detection limit (IDL). Therefore, the associated samples with estimated 
concentrations of barium, chromium, copper, lead, magnesium, manganese, 
nickel, sodium, antimony and zinc less than the reporting limit and greater than 
the IDL are U qualified as not detected at the reporting limits. 
 

Sample ID Compound Laboratory 
Result (ug/L) 

Validation Result 
(ug/L) 

OU1-GW-MW401A-
090812 

Lead 0.724 J 10.0 U 
Magnesium 57.2 J 1000 U 
Manganese 2.1 J 10.0 U 
Nickel 0.441 J 10.0 U 
Sodium 45.0 J 1000 U 
Zinc 7.1 J 20.0 U 

OU1-GW-MW401B-
090812 

Copper 0.948 J 10.0 U 
Lead 0.269 J 10.0 U 
Magnesium 47.1 J 1000 U 
Manganese 1.1 J 10.0 U 
Nickel 0.436 J 10.0 U 
Sodium 31.0 J 1000 U 
Zinc 3.0 J 20.0 U 

OU1-GW-MW405-
090812 

Magnesium 48.6 J 1000 U 
Manganese 0.810 J 10.0 U 
Nickel 0.740 J 10.0 U 
Sodium 16.1 J 1000 U 

OU1-SW-LVR403C-
0908 DISSOLVED 

Lead 0.396 J 10.0 U 

OU1-SW-LVR403W-
0908 DISSOLVED 

Lead 0.421 J 10.0 U 

OU1-SW-LVR403E-
0908 DISSOLVED 

Lead 0.313 J 10.0 U 

OU1-SE-LVR402E-
0908 DISSOLVED 

Lead 0.345 J 10.0 U 

OU1-SW-LVR404E-
0908 DISSOLVED 

Lead 0.365 J 10.0 U 

OU1-SW-LVR404W-
0908 

Chromium 2.6 J 20.0 U 

OU1-SW-LVR404W-
0908 DISSOLVED 

Lead 0.282 J 10.0 U 

OU1-SW-LVR405C-
0908 

Lead 0.701 J 10.0 U 

OU1-SW-LVR405E-
0908 

Lead 0.596 J 10.0 U 

OU1-GW-MW405-
090813 

Chromium 1.9 J 20.0 U 
Lead 0.258 J 10.0 U 
Magnesium 19.1 J 1000 U 
Sodium 39.1 J 1000 U 

OU1-GW-MW401A- Chromium 2.2 J 20.0 U 
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Sample ID Compound Laboratory 
Result (ug/L) 

Validation Result 
(ug/L) 

090813 Magnesium 52.2 J 1000 U 
Sodium 51.0 J 1000 U 

OU1-GW-MW401B -
090813 

Lead 0.270 J 10.0 U 
Sodium 31.6 J 1000 U 

OU1-SW-LVR405W-
0908 

Lead 0.502 J 10.0 U 

 
 

1.4.1 Field Blanks 
The field blanks and equipment blanks met the acceptance criteria, with the 
following exceptions.  
 
Barium and calcium were detected in equipment blank OU1-GW-MW401A-
090812 and calcium was detected in equipment blank OU1-GW-MW401B-
090812, all at estimated concentrations less than the reporting limit and greater 
than the IDL. The concentrations of barium and calcium in the associated 
samples are all greater than the reporting limit; therefore, no sample 
qualifications are required.  
 
Copper and thallium were detected in equipment blank OU1-GW-MW401A-
090812 at estimated concentrations. The estimated copper and thallium 
concentrations in the equipment blank resulted in qualifications at the reporting 
limits for copper and thallium in the associated samples (all samples analyzed 
at 10X dilutions); the concentrations in the associated samples greater than the 
reporting limits and less than ten times the equipment blank concentrations are 
J+ qualified as estimated with a high bias. 

 
  
 

Sample ID Compound Laboratory 
Result (ug/L) 

Validation 
Result (ug/L) 

OU1-SW-LVR403C-
0908 

Copper 2.3 J 10.0 U 

OU1-SW-LVR403C-
0908 DISSOLVED 

Copper 1.9 J 10.0 U 

OU1-SW-LVR403W-
0908 

Copper 2.4 J 10.0 U 

OU1-SW-LVR403W-
0908 DISSOLVED 

Copper 1.8 J 10.0 U 

OU1-SW-LVR403E-
0908 

Copper 2.1 J 10.0 U 

OU1-SW-LVR403E-
0908 DISSOLVED 

Copper 1.8 J 10.0 U 

OU1-SE-LVR402E-
0908 

Copper 2.6 J 10.0 U 

OU1-SE-LVR402E-
0908 DISSOLVED 

Copper 2.2 J 10.0 U 
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Sample ID Compound Laboratory 
Result (ug/L) 

Validation 
Result (ug/L) 

OU1-SW-LVR402W-
0908 

Copper 2.3 J 10.0 U 

OU1-SW-LVR402W-
0908 DISSOLVED 

Copper 1.7 J 10.0 U 

OU1-SW-LVR402C-
0908 

Copper 2.2 J 10.0 U 

OU1-SW-LVR402C-
0908 DISSOLVED 

Copper 2.4 J 10.0 U 

OU1-SW-LVR404C-
0908 

Copper 2.3 J 10.0 U 

OU1-SW-LVR404C-
0908 DISSOLVED 

Copper 2.2 J 10.0 U 

OU1-SW-LVR404E-
0908 

Copper 2.2 J 10.0 U 

OU1-SW-LVR404E-
0908 DISSOLVED 

Copper 2.4 J 10.0 U 
Thallium 1.7 J 10.0 U 

OU1-SW-LVR404W-
0908 

Copper 2.9 J 10.0 U 

OU1-SW-LVR404W-
0908 DISSOLVED 

Copper 1.7 J 10.0 U 

 
Calcium and manganese were detected in field blank OU1-GW-MW405-090813 at 
estimated concentrations less than the reporting limit and greater than the IDL. No 
sample qualifications were required since the calcium and manganese concentrations in 
the associated samples are greater than the reporting limits. 
 
Copper was detected in equipment blank OU1-GW-MW401B-090813 at an estimated 
concentration. The estimated copper concentration in the equipment blank resulted in 
qualification at the reporting limit for copper in the associated samples that also had 
copper reported at estimated concentrations (all samples analyzed at 10X dilutions). 
 
Barium, calcium, and cobalt were detected in equipment blank OU1-GW-MW401A-
090813 at estimated concentrations less than the reporting limits and greater than the 
IDL. Therefore, the estimated concentrations in the associated samples less than the 
reporting limit and greater than the IDL are U qualified as not detected at the reporting 
limit.  
 
Copper and nickel were detected in equipment blank OU1-GW-MW401A-090813 at 
estimated concentrations. The estimated copper and nickel concentrations in the 
equipment blank resulted in elevated reporting limits for copper and nickel in the 
associated samples that also had copper and nickel reported at estimated concentrations 
(all samples analyzed at 10X dilutions). 
 
Iron, manganese and zinc were detected in equipment blank OU1-GW-MW401A-090813 
at concentrations greater than the reporting limits. Therefore, the estimated iron, 
manganese and zinc concentrations less than the reporting limits and greater than the IDL 
in the associated samples are U qualified as not detected at the reporting limits; the 
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concentrations in the associated sample greater than the reporting limits and less than ten 
times the equipment blank concentrations are J+ qualified as estimated with a high bias. 
 
 

Sample ID Compound Laboratory 
Result (ug/L) 

Validation 
Result (ug/L) 

OU1-SW-ASO411-
090813 

Iron 10.0 J 100 U 
Manganese 23.4 23.4 J+ 

OU1-SW-ASO411-
090813 DISSOLVED 

Manganese 24.6 24.6 J+ 

OU1-SW-LVR405C-
0908 

Cobalt 0.525 J 10.0 U 
Copper 1.9 J 10.0 U 
Iron 539 539 J+ 
Manganese 52.7  52.7 J+ 
Nickel 3.6 J 10.0 U 
Zinc 53.5 53.5 J+ 

OU1-SW-LVR405C-
0908 DISSOLVED 

Cobalt 0.329 J 10.0 U 
Copper 2.4 J 10.0 U 
Iron 16.4 J 100 U 
Manganese 33.4 33.4 J+ 
Nickel 4.1 10.0 U 
Zinc 39.9 39.9 J+ 

OU1-SW-LVR405E-
0908 

Cobalt 0.502 J 10.0 U 
Copper 1.8 J 10.0 U 
Iron 438 438 J+ 
Manganese 49.3 49.3 J+ 
Nickel 3.6 J 10.0 U 
Zinc 35.9 35.9 J+ 

OU1-SW-LVR405E-
0908 DISSOLVED 

Cobalt 0.332 J 10.0 U 
Copper 3.2 J 10.0 U 
Iron 14.9 J 100 U 
Manganese 33.5  33.5 J+ 
Nickel 4.0 J 10.0 U 
Zinc 39.7  39.7 J+ 

OU1-SW-LVR405W-
0908 

Cobalt 0.499 J 10.0 U 
Copper 1.8 J 10.0 U 
Iron 508 508 J+ 
Manganese 51.0  51.0 J+ 
Nickel 3.6 J 10.0 U 
Zinc 49.0 49.0 J+ 

OU1-SW-LVR405W-
0908 DISSOLVED 

Cobalt 0.342 J 10.0 U 
Copper 2.2 J 10.0 U 
Iron 16.0 J 100 U 
Manganese 31.0  31.0 J+ 
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Sample ID Compound Laboratory 
Result (ug/L) 

Validation 
Result (ug/L) 

Nickel 4.1 J 10.0 U 
Zinc 33.9 33.9 J+ 

 
1.4 Laboratory Control Samples (LCS) 

All percent recoveries in the LCSs were within the acceptance limits. 
 

1.5 Matrix Spike (MS)  
Samples OU1-GW-MW401A-090812, OU1-GW-MW401B-090812, OU1-SW-
LVR404E-0908 DISSOLVED, OU1-SW-LVR404W-0908, OU1-SW-LVR405C-
0908, and OU1-GW-MW401A-090813 were analyzed as the matrix spikes; the 
compound recoveries were within the laboratory acceptance criteria, with the 
following exceptions. The spike recovery acceptance criteria do not apply for 
calcium and magnesium, since the concentrations of calcium and magnesium in the 
unspiked samples exceeded the spike concentration by a factor of four or greater. The 
recoveries of copper and lead in sample OU1-SW-LVR404W-0908 were high and 
outside the laboratory acceptance limits. Therefore, the concentrations of copper and 
lead in sample OU1-SW-LVR404W-0908 are J+ qualified as estimated with a high 
bias. In addition, the recovery of nickel in the MS of sample OU1-GW-MW401A-
090813 was high and outside the laboratory acceptance limits. Therefore the 
concentration of nickel in sample OU1-GW-MW401A-090813 is J+ qualified as 
estimated with a high bias. 
 
Sample ID Compound Laboratory 

Result (ug/L) 
Validation 
Result (ug/L) 

OU1-SW-LVR404W-
0908 

Copper 2.9 J 2.9 J+ 
Lead 1.6 J 1.6 J+ 

OU1-GW-MW401A-
090813 

Nickel 4.9 J 4.9 J+ 

 
 

1.6 Laboratory Duplicate Samples 
Samples OU1-GW-MW401A-090812, OU1-GW-MW401B-090812, OU1-SW-
LVR404E-0908 DISSOLVED, OU1-SW-LVR404W-0908, OU1-SW-LVR405C-
0908, and OU1-GW-MW401A-090813 were analyzed as the laboratory duplicates. 
The results for the laboratory duplicate samples were within the laboratory 
acceptance criteria. 
 

1.7 Serial Dilutions 
The percent differences for the compounds for the serial dilutions of samples OU1-
GW-MW401A-090812, OU1-GW-MW401B-090812, OU1-SW-LVR404E-0908 
DISSOLVED, OU1-SW-LVR404W-0908, OU1-SW-LVR405C-0908, and OU1-
GW-MW401A-090813 were within of the laboratory acceptance criteria.  
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1.8 Total and Dissolved Results Comparison 
The fourteen water samples were analyzed for both total and dissolved metals. In 
most cases, the total metals concentrations were greater than or equal to the dissolved 
metals concentrations. However, for the samples and metals listed in the table below, 
the total metals concentrations are less than the dissolved metals concentrations. If 
both the total and dissolved concentrations are estimated (J qualified by the 
laboratory), the RPD between the total and dissolved concentrations are not 
calculable (NC).  
 

Total Sample ID Dissolved Sample ID Metal 

Total 
Concen-
tration 
(ug/L) 

Dissolved 
Concen-
tration 
(ug/L) RPD 

OU1-SW-LVR403C-0908 
OU1-SW-LVR403C-0908 
DISSOLVED Sodium 37300 37500 1 

OU1-SW-LVR403C-0908 
OU1-SW-LVR403C-0908 
DISSOLVED Mercury ND 0.044 J NC 

OU1-SW-LVR403W-
0908 

OU1-SW-LVR403W-0908 
DISSOLVED Magnesium 37600 37800 1 

OU1-SW-LVR403W-
0908 

OU1-SW-LVR403W-0908 
DISSOLVED Calcium 81800 86300 5 

OU1-SW-LVR403W-
0908 

OU1-SW-LVR403W-0908 
DISSOLVED Sodium 36900 38800 5 

OU1-SW-LVR403E-0908 
OU1-SW-LVR403E-0908 
DISSOLVED Mercury ND 0.039 J NC 

OU1-SW-LVR403E-0908 
OU1-SW-LVR403E-0908 
DISSOLVED Calcium 80400 85600 6 

OU1-SW-LVR403E-0908 
OU1-SW-LVR403E-0908 
DISSOLVED Potassium 3340 3430 3 

OU1-SW-LVR403E-0908 
OU1-SW-LVR403E-0908 
DISSOLVED Sodium 36300 38900 7 

OU1-SW-LVR402W-
0908 

OU1-SW-LVR402W-0908 
DISSOLVED Mercury ND 0.022 J NC 

OU1-SW-LVR402W-
0908 

OU1-SW-LVR402W-0908 
DISSOLVED Potassium 3320 3470 4 

OU1-SW-LVR402W-
0908 

OU1-SW-LVR402W-0908 
DISSOLVED Sodium 35700 36400 2 

OU1-SW-LVR402C-0908 
OU1-SW-LVR402C-0908 
DISSOLVED Nickel 4.2 J 5.0 J NC 

OU1-SW-LVR402C-0908 
OU1-SW-LVR402C-0908 
DISSOLVED Copper 2.2 J 2.4 J NC 

OU1-SW-LVR402C-0908 
OU1-SW-LVR402C-0908 
DISSOLVED Cobalt 0.619 J 0.649 J NC 

OU1-SW-LVR402C-0908 
OU1-SW-LVR402C-0908 
DISSOLVED Sodium 36600 36800 1 

OU1-SW-ASO411-
090812 

OU1-SW-ASO411-090812 
DISSOLVED Cobalt 1.3 J 1.4 J NC 

OU1-SW-ASO411-
090812 

OU1-SW-ASO411-090812 
DISSOLVED Barium 22.8 23.6 4 

OU1-SW-ASO411- OU1-SW-ASO411-090812 Selenium 11.4 J 11.5 J NC 
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Total Sample ID Dissolved Sample ID Metal 

Total 
Concen-
tration 
(ug/L) 

Dissolved 
Concen-
tration 
(ug/L) RPD 

090812 DISSOLVED 
OU1-SW-ASO411-
090812 

OU1-SW-ASO411-090812 
DISSOLVED Manganese 27.1 27.3 1 

OU1-SW-ASO411-
090812 

OU1-SW-ASO411-090812 
DISSOLVED Zinc 62200 62300 0 

OU1-SW-LVR404C-0908 
OU1-SW-LVR404C-0908 
DISSOLVED Magnesium 38200 39000 2 

OU1-SW-LVR404C-0908 
OU1-SW-LVR404C-0908 
DISSOLVED Calcium 84200 85000 1 

OU1-SW-LVR404C-0908 
OU1-SW-LVR404C-0908 
DISSOLVED Sodium 35000 35500 1 

OU1-SW-LVR404E-0908 
OU1-SW-LVR404E-0908 
DISSOLVED Nickel 4.1 J 8.7 J NC 

OU1-SW-LVR404E-0908 
OU1-SW-LVR404E-0908 
DISSOLVED Copper 2.2 J 2.4 J NC 

OU1-SW-LVR404W-
0908 

OU1-SW-LVR404W-0908 
DISSOLVED Selenium 0.803 J 0.956 J NC 

OU1-SW-LVR404W-
0908 

OU1-SW-LVR404W-0908 
DISSOLVED Magnesium 37600 38100 1 

OU1-SW-LVR404W-
0908 

OU1-SW-LVR404W-0908 
DISSOLVED Calcium 82800 83400 1 

OU1-SW-LVR404W-
0908 

OU1-SW-LVR404W-0908 
DISSOLVED Sodium 34300 35000 2 

OU1-SW-ASO411-
090813 

OU1-SW-ASO411-090813 
DISSOLVED Manganese 23.4 24.6 5 

OU1-SW-ASO411-
090813 

OU1-SW-ASO411-090813 
DISSOLVED Magnesium 53800 55900 4 

OU1-SW-ASO411-
090813 

OU1-SW-ASO411-090813 
DISSOLVED Potassium 22800 24200 6 

OU1-SW-ASO411-
090813 

OU1-SW-ASO411-090813 
DISSOLVED Sodium 31200 32600 4 

OU1-SW-LVR405C-0908 
OU1-SW-LVR405C-0908 
DISSOLVED Mercury 0.019 J 0.035 J NC 

OU1-SW-LVR405C-0908 
OU1-SW-LVR405C-0908 
DISSOLVED Copper 1.9 J 2.4 J NC 

OU1-SW-LVR405C-0908 
OU1-SW-LVR405C-0908 
DISSOLVED Nickel 3.6 J 4.1 J NC 

OU1-SW-LVR405C-0908 
OU1-SW-LVR405C-0908 
DISSOLVED Selenium 0.669 J 0.757 J NC 

OU1-SW-LVR405C-0908 
OU1-SW-LVR405C-0908 
DISSOLVED Magnesium 37300 39700 6 

OU1-SW-LVR405C-0908 
OU1-SW-LVR405C-0908 
DISSOLVED Calcium 80600 83700 4 

OU1-SW-LVR405C-0908 
OU1-SW-LVR405C-0908 
DISSOLVED Potassium 2950 2990 1 

OU1-SW-LVR405C-0908 OU1-SW-LVR405C-0908 Sodium 31800 33600 6 
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Total Sample ID Dissolved Sample ID Metal 

Total 
Concen-
tration 
(ug/L) 

Dissolved 
Concen-
tration 
(ug/L) RPD 

DISSOLVED 

OU1-SW-LVR405E-0908 
OU1-SW-LVR405E-0908 
DISSOLVED Copper 1.8 J 3.2 J NC 

OU1-SW-LVR405E-0908 
OU1-SW-LVR405E-0908 
DISSOLVED Mercury 0.02 J 0.031 J NC 

OU1-SW-LVR405E-0908 
OU1-SW-LVR405E-0908 
DISSOLVED Selenium 0.834 J 0.968 J NC 

OU1-SW-LVR405E-0908 
OU1-SW-LVR405E-0908 
DISSOLVED Nickel 3.6 J 4.0 J NC 

OU1-SW-LVR405E-0908 
OU1-SW-LVR405E-0908 
DISSOLVED Zinc 35.9 39.7 10 

OU1-SW-LVR405E-0908 
OU1-SW-LVR405E-0908 
DISSOLVED Sodium 32500 32600 <1 

OU1-SW-LVR405W-
0908 

OU1-SW-LVR405W-0908 
DISSOLVED Selenium 0.676 J 0.786 J NC 

OU1-SW-LVR405W-
0908 

OU1-SW-LVR405W-0908 
DISSOLVED Nickel 3.6 J 4.1 J NC 

OU1-SW-LVR405W-
0908 

OU1-SW-LVR405W-0908 
DISSOLVED 

Chromium 
(total) 2 J 2.1 J NC 

 
In the cases where the total concentration is not detected (ND) and the dissolved 
concentration is estimated, the total undetected concentration is UJ qualified as 
estimated less than the detection limit and the dissolved concentration remains J 
qualified as estimated. For the metals concentrations that are not estimated and the 
RPDs are less than or equal to 10%, based on professional judgment, no sample 
qualifications are required. In cases where the RPD is >10%, both results are J 
qualified as estimated. 
 

Total Sample ID Dissolved Sample ID Metal 

Validation 
Total Concen-
tration (ug/L) 

Validation 
Dissolved 

Concentration 
(ug/L) 

OU1-SW-LVR403C-0908 
OU1-SW-LVR403C-0908 
DISSOLVED Mercury 0.019 UJ 0.044 J

OU1-SW-LVR403E-0908 
OU1-SW-LVR403E-0908 
DISSOLVED Mercury 0.019 UJ 0.039 J

OU1-SW-LVR402W-
0908 

OU1-SW-LVR402W-
0908 DISSOLVED Mercury 0.019 UJ 0.022 J

 
 
  

1.9 Field Duplicate 
No field duplicate samples were collected with this data set. 
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2.0 Metals Analyses of Soil Samples (EPA Methods 6020/6010B/7471A) 
The soil samples were analyzed for the requested metals and mercury (EPA 6020/6010B/7471A) 
following metals and mercury digestion. Validation was performed on the laboratory data. The 
laboratory data were reviewed to evaluate compliance with the methods, laboratory SOPS and the 
quality of the data reported.  The following summarizes the results of this review.   
 
The areas of review are listed below. A leading check mark ( ) indicates an area of review in 
which all data were acceptable.  A preceding crossed circle (⊗) signifies areas where issues were 
raised during the course of the validation review and should be considered to determine any 
impact on data quality and usability. 
 

 Data Completeness 
⊗ Internal Standards 

 Holding Times and Preservation 
⊗ Blanks 

 Laboratory Control Samples 
⊗ Matrix Spike/Matrix Spike Duplicate Samples 
⊗ Laboratory Duplicate Samples 
⊗ Serial Dilutions 
 
2.1 Data Completeness 

All analyses were performed as requested on the COC.  
 

2.2 Internal Standards  
The internal standard recoveries are not part of the Level II data package; however, 
the report narrative indicated that the internal standard recoveries for Sc were high 
and outside the laboratory acceptance criteria in samples OU1-SE-LVR405W-0908 
and OU1-SE-LVR405C-0908. No qualifications are required for sample OU1-SE-
LVR405C-0908 since the internal standard recovery in another dilution (two-fold 
dilution) of the sample was acceptable. A two-fold dilution of sample OU1-SE-
LVR405W-0908 was not analyzed; therefore, the concentrations of the detected 
metals analyzed by ICP-MS (method 6020) in sample OU1-SE-LVR405W-0908 are 
J qualified as estimated. 
 

Sample ID Compound Laboratory 
Result (mg/kg) 

Validation Result 
(mg/kg) 

OU1-SE-LVR405W-
0908 

Beryllium 0.518 J 0.518 J 
Chromium (total) 9.6 9.6 J 
Vanadium 19.3 19.3 J 
Lead 14.7 14.7 J 
Nickel 16.1 16.1 J 
Thallium 0.461 0.461 J 
Arsenic 9.6 9.6 J 
Barium 77 77 J 
Cadmium 1.5 1.5 J 
Cobalt 7.4 7.4 J 
Copper 10.8 10.8 J 
Selenium 0.458 J 0.458 J 
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2.3 Holding Times and Preservation 
All analyses were performed within the method-specified holding times.   

 
2.4 Blanks 

2.4.1 Preparation (Method) Blank 
The preparation blanks met the acceptance criteria, with the following 
exceptions. Chromium, iron, magnesium, nickel and sodium were detected in 
the method blank at estimated concentrations less than the reporting limit and 
greater than the IDL. However, since the concentrations of chromium, iron, 
magnesium, nickel and sodium in the associated samples are greater than the 
reporting limits, no sample qualifications are required. 
 

2.4.1 Field Blanks 
Barium and calcium were detected in equipment blank OU1-GW-MW401A-
090812 and calcium was detected in equipment blank OU1-GW-MW401B-
090812, all at estimated concentrations less than the reporting limit and greater 
than the IDL. The concentrations of barium and calcium in the associated 
samples are all greater than the reporting limit; therefore, no sample 
qualifications are required.  
 
Copper and thallium were detected in equipment blank OU1-GW-MW401A-
090812 at estimated concentrations. The copper concentrations in the 
associated samples are all greater than ten times the equipment blank 
concentration (not estimated concentrations); therefore, no copper 
qualifications are required. The estimated thallium concentration in the 
associated samples listed below are all less than the reporting limit and greater 
than the IDL; therefore, the thallium concentrations in the associated samples 
are U qualified as not detected at the reporting limit. 
 

Sample ID Compound Laboratory 
Result (mg/kg) 

Validation Result 
(mg/kg) 

OU1-SE-LVR404C-
0908 

Thallium 0.050 J 0.112 U 

OU1-SE-LVR404E-
0908 

0.046 J 0.119 U 

OU1-SE-LVR403C-
0908 

0.067 J 0.114 U 

OU1-SE-LVR403E-
0908 

0.045 J 0.120 U 

OU1-SE-LVR403W-
0908 

0.064 J 0.118 U 

OU1-SE-LVR402C-
0908 

0.074 J 0.125 U 

OU1-SE-LVR402W-
0908 

0.121 J 0.121 U 

OU1-SE-LVR404W-
0908 

0.034 J 0.116 U 

Appendix G-4-1a: Data Validation Reports, COCs, Analytical Lab Reports 
Matthiessen & Hegeler Zinc Site 

Final Remedial Investigation Report



R0904599 Data Validation Report 
Mattheissen and Hegeler Zinc Company Site, OU1 
Page 14 of 20  
 

 14

 
Calcium and manganese were detected in field blank OU1-GW-MW405-090813 at 
estimated concentrations less than the reporting limit and greater than the IDL. No 
sample qualifications were required since the calcium and manganese concentrations in 
the associated samples are greater than the reporting limits. 
 
Copper was detected in equipment blank OU1-GW-MW401B-090813 at an estimated 
concentration. The copper concentrations in the associated samples are all greater than 
ten times the equipment blank concentrations (not estimated concentrations); therefore, 
no copper qualifications are required. 
 
Barium, calcium and cobalt were detected in equipment blank OU1-GW-MW401A-
090813 at estimated concentrations less than the reporting limits and greater than the 
IDL. The barium, calcium and cobalt concentrations in the associated samples are all 
greater than the reporting limits; therefore, no barium, calcium and cobalt qualifications 
are required. 
 
Copper and nickel were detected in equipment blank OU1-GW-MW401A-090813 at 
estimated concentrations. The copper and nickel concentrations in the associated samples 
are all greater than ten times the equipment blank concentrations (not estimated 
concentrations); therefore, no copper and nickel qualifications are required. 
 
Iron, manganese and zinc were detected in equipment blank OU1-GW-MW401A-090813 
at concentrations greater than the reporting limits. However, the iron, manganese and 
zinc concentrations in the associated samples are greater than ten times the equipment 
blank concentrations; therefore, no sample qualifications are required. 

 
2.5 Laboratory Control Samples (LCS) 

All percent recoveries in the LCSs were within the acceptance limits. 
 

2.6 Matrix Spike (MS)  
Samples OU1-SE-LVR404C-0908 and OU1-SE-LVR404E-0908 were analyzed as 
the matrix spikes; the compound recoveries were within the laboratory acceptance 
criteria, with the following exceptions. The spike recovery acceptance criteria do not 
apply in sample OU1-SE-LVR404C-0908 for barium, copper, lead, nickel and 
vanadium since the concentrations of barium, copper, lead, nickel and vanadium in 
the unspiked sample exceeded the spike concentration by a factor of four or greater. 
The recovery of mercury was high and outside the laboratory control limit. However, 
since mercury was not detected in sample OU1-SE-LVR404C-0908, no sample 
qualifications are required. In addition, the recoveries of arsenic, cadmium, 
chromium, cobalt and selenium were outside the laboratory acceptance criteria. 
Therefore, the concentrations of arsenic, cadmium, chromium, cobalt and selenium 
are J+ (for high recoveries) or J- (for low recoveries) qualified as estimated with high 
bias or low bias, respectively.  
 

Sample ID Compound Laboratory 
Result (mg/kg) 

Validation Result 
(mg/kg) 

OU1-SE-LVR404C- Arsenic  6.2 6.2 J+ 
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Sample ID Compound Laboratory 
Result (mg/kg) 

Validation Result 
(mg/kg) 

0908 Cadmium 2.6 2.6 J- 
Chromium 3.4 3.4 J+ 
Cobalt 5.2 5.2 J+ 
Selenium 0.288 J 0.288 J- 

 
 
The spike recovery acceptance criteria do not apply in sample OU1-SE-LVR404E-
0908 for aluminum, calcium, iron, magnesium manganese and zinc since the 
concentrations of aluminum, calcium, iron, magnesium manganese and zinc in the 
unspiked sample exceeded the spike concentration by a factor of four or greater. The 
recovery of silver was low and outside the laboratory acceptance criteria. Therefore, 
the concentration of silver in sample OU1-SE-LVR404E-0908 is J- qualified as 
estimated with a low bias. 
 

Sample ID Compound Laboratory 
Result (mg/kg) 

Validation Result 
(mg/kg) 

OU1-SE-LVR404E-
0908 

Silver 7.7 7.7 J- 

 
2.7 Laboratory Duplicate Samples 

Samples OU1-SE-LVR404C-0908 and OU1-SE-LVR404E-0908 were analyzed as 
the laboratory duplicates. The RPD results were acceptable, with the following 
exceptions. 
 
The RPD duplicate results for sample OU1-SE-LVR404C-0908 for arsenic, barium, 
copper, lead and vanadium were high and outside the laboratory acceptance criteria. 
Therefore, the concentrations of arsenic, barium, copper, lead and vanadium in the 
sample are J qualified as estimated. 
 

Sample ID Compound Laboratory 
Result (mg/kg) 

Validation Result 
(mg/kg) 

OU1-SE-LVR404C-
0908 

Arsenic  6.2 6.2 J 
Barium 72.6 72.6 J 
Copper 91.0 91.0 J 
Lead 34.1 34.1 J 
Vanadium 11.6 11.6 J 

 
The RPD duplicate results for sample OU1-SE-LVR404E-0908 for silver, calcium, 
iron, magnesium, manganese and zinc were high and outside the laboratory 
acceptance criteria. Therefore, the concentrations of silver, calcium, iron, 
magnesium, manganese and zinc in sample OU1-SE-LVR404E-0908 are J qualified 
as estimated. 
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Sample ID Compound Laboratory 
Result (mg/kg) 

Validation Result 
(mg/kg) 

OU1-SE-LVR404E-
0908 

Silver  7.7 7.7 J 
Calcium 59900 59900 J 
Iron  19800 19800 J 
Magnesium 20000 20000 J 
Manganese 671 671 J 
Zinc 2770 2770 J 

 
 

2.8 Serial Dilutions 
The percent differences for the compounds for the serial dilutions of samples OU1-
SE-LVR404C-0908 and OU1-SE-LVR404E-0908 were within of the laboratory 
acceptance criteria, with the following exception. The serial dilution of sample OU1-
SE-LVR404C-0908 was outside the laboratory acceptance limits for copper. 
Therefore, the concentration of copper in sample OU1-SE-LVR404C-0908 remains J 
qualified as estimated. 
 

Sample ID Compound Laboratory 
Result (mg/kg) 

Validation Result 
(mg/kg) 

OU1-SE-LVR404C-
0908 

Copper  0.556 J 0.556 J 

 
 

3.0 SPLP Metals Analyses (EPA Methods 1312/6010B/7470A) 
The soil samples were analyzed for the requested SPLP metals and mercury (EPA 
6020/6010B/7470A) following SPLP digestion. Tier II validation was performed on the 
laboratory data. The laboratory data were reviewed to evaluate compliance with the methods, 
laboratory SOPS and the quality of the data reported.  The following summarizes the results of 
this review.   
 
The areas of review are listed below. A leading check mark ( ) indicates an area of review in 
which all data were acceptable.  A preceding crossed circle (⊗) signifies areas where issues were 
raised during the course of the validation review and should be considered to determine any 
impact on data quality and usability. 
 

 Data Completeness 
 Holding Times and Preservation 

⊗ Blanks 
 Laboratory Control Samples 
 Matrix Spike/Matrix Spike Duplicate Samples 
 Laboratory Duplicate Samples 

⊗ Serial Dilutions 
 
 
3.1 Data Completeness 

All analyses were performed as requested on the COC.  
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3.2 Holding Times and Preservation 

All analyses were performed within the method-specified holding times.   
 
3.3 Blanks 

3.4.1 Preparation (Method) Blank 
The preparation blanks met the acceptance criteria, with the following 
exceptions. Barium, chromium, magnesium, manganese and sodium were 
detected in the method blank at estimated concentrations less than the reporting 
limit and greater than the IDL. Therefore, the associated samples with 
estimated concentrations less than the reporting limit and greater than the IDL 
are U qualified as not detected at the reporting limits. 
 

Sample ID Compound Laboratory 
Result (ug/L) 

Validation Result 
(ug/L) 

OU1-SS-LRS413S-
0908 

Chromium 3.3 J 10 U 

OU1-SS-LRS413T-
0908 

Chromium 2.1 J 10 U 
Manganese 1.6 J 10 U 

OU1-SS-SLP415S-
0908 

Chromium 1.0 J 10 U 
Magnesium 621 J 1000 U 

OU1-SS-SLP415T-
0908 

Chromium 1.5 J 10 U 
Magnesium 401 J 1000 U 

 
 
 

3.4 Laboratory Control Samples (LCS) 
All percent recoveries in the LCSs were within the acceptance limits. 
 

3.5 Matrix Spike (MS)  
Sample OU1-SS-SLP415S-0908 was analyzed as the matrix spike; the compound 
recoveries were within the laboratory acceptance criteria.  
 

3.6 Laboratory Duplicate Samples 
Sample OU1-SS-SLP415S-0908 was analyzed as the laboratory duplicate. All RPD 
results were acceptable. 
 

3.7 Serial Dilutions 
The percent differences for the compounds for the serial dilutions of sample OU1-
SS-SLP415S-0908 were within of the laboratory acceptance criteria, with the 
exception of barium and magnesium. The concentration of magnesium in sample 
OU1-SS-SLP415S-0908 is U qualified as not detected due to the method blank 
results; no additional qualification is required. However, the concentration of barium 
in sample OU1-SS-SLP415S-0908 is J qualified as estimated. 
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Sample ID Compound Laboratory 
Result (mg/L) 

Validation Result 
(mg/L) 

OU1-SS-SLP415S-
0908 

Barium  48.4 48.4 J 

 
 

4.0 Total Hardness by Standard Method 2340C, pH by EPA method 9045D and total solids 
by EPA modified method 160.3 
The water samples were analyzed for total hardness by Standard Method 2340C and the soil 
samples were analyzed for pH by EPA method 9045D and total solids by EPA modified method 
160.3.  Validation was performed on the laboratory data. The laboratory data were 
reviewed to evaluate compliance with the methods, laboratory SOPS and the quality of 
the data reported.  The following summarizes the results of this review.   
 
The areas of review are listed below. A leading check mark ( ) indicates an area of review in 
which all data were acceptable.  A preceding crossed circle (⊗) signifies areas where issues were 
raised during the course of the validation review and should be considered to determine any 
impact on data quality and usability. 
 

 Data Completeness 
 Holding Times and Preservation 
 Blanks 
 Laboratory Control Samples 
 Matrix Spike Samples 
 Laboratory Duplicate Samples 

 
 
4.1 Data Completeness 

All analyses were performed as requested on the COC.  
 

4.2 Holding Times and Preservation 
All analyses were performed within the method-specified holding times.   

 
4.3 Blanks 

4.4.1 Preparation (Method) Blank 
The preparation blanks met the acceptance criteria 
 

4.4.1 Field Blanks 
The field blanks and equipment blanks met the acceptance criteria. 
 

4.4 Laboratory Control Samples (LCS) 
The percent recovery in the hardness LCS was within the laboratory acceptance 
limits. 
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4.5 Matrix Spike (MS)  
Samples OU1-SW-LVR403C-0908, OU1-SW-LVR402C-0908 and OU1-SW-
LVR405W-0908 were analyzed as the hardness matrix spikes; the recoveries were 
within the laboratory acceptance criteria. 
 

4.6 Laboratory Duplicate Samples 
Samples OU1-SW-LVR403C-0908, OU1-SW-LVR402C-0908 and OU1-SW-
LVR405W-0908 were analyzed as the hardness laboratory duplicates; the results 
were within the laboratory acceptance criteria. 
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ATTACHMENT A 
DATA VALIDATION QUALIFIER DEFINITIONS 

AND INTERPRETATION KEY 
Assigned by GeoSyntec’s Data Review Team 

 
 

DATA QUALIFIER DEFINITIONS 
U The analyte was analyzed for, but was not detected above the reported sample 

quantitation limit. 
J The analyte was positively identified; the associated numerical value is the 

approximate concentration of the analyte in the sample. 
J+ The analyte was positively identified; however, the associated numerical value is 

likely to be higher that the concentration of the analyte in the sample due to bias 
attributable to matrix interference. 

J- The analyte was positively identified; however, the associated numerical value is 
likely to be lower that the concentration of the analyte in the sample due to bias 
attributable to matrix interference. 

UJ The analyte was not detected above the reported sample quantitation limit.  
However, the reported quantitation limit is approximate and may or may not 
represent the actual limit of quantitation necessary to accurately and precisely 
measure the analyte in the sample. 

R The sample results are rejected due to serious deficiencies in the ability to analyze 
the sample and meet quality control criteria.  The presence or absence of the analyte 
cannot be verified. 
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       2240 Sutherland Avenue, Suite 107 
Knoxville, TN 37919 

PH 865.330.0037 
FAX 865.330.9949 

www.geosyntec.com 
 
 
 

Memorandum 

TO:  Richard Berggreen 
          
DATE:   December 16, 2009 
 
FROM:  Geosyntec Consultants QA/QC Group            

SITE: Mattheissen and Hegeler Zinc Company Site, OU1 

SUBJECT:  Summary of Tier II Validation of analytical results for CAS Report R0904518 

 
Introduction 
This report summarizes the findings of the Tier II validation of six soil samples, nine water 
samples, one equipment blank, two field blanks and one filter blank collected on behalf of the 
Mattheissen and Hegeler Zinc Company Site, OU1 project. These samples were collected on 
August 10-11, 2009. The samples were analyzed by Columbia Analytical Services, Inc. (CAS), 
Rochester, New York and Jacksonville, Florida. The samples were analyzed at CAS Rochester, 
NY for total and dissolved metals by EPA Methods 6020 and 6010B, mercury by EPA Methods 
7470A and 7471A, hardness by Standard Methods 2340C, pH by EPA Method 9045D and 
percent solids by Modified EPA Method 160.3. The samples were analyzed at CAS Jacksonville, 
FL for metals by EPA Methods 6020 and 6010B and mercury by EPA Methods 7470A following 
SPLP extraction by EPA method 1312. 
 
The data were reviewed in accordance with the principles presented in USEPA National 
Functional Guidelines for Laboratory Data Review, Inorganics (EPA, 2004), and per the 
requirements of the QAPP, the laboratory standard operating procedures and the specified 
methods. 
 
Data for the following samples were reviewed.   
 
CAS Job No. Client ID 
R0904518-001 OU1-SW-LVR401C-0908 
R0904518-002 OU1-SW-LVR401C-0908 DISSOLVED 
R0904518-003 OU1-SW-LVR401E-0908 
R0904518-004 OU1-SW-LVR401E-0908 DISSOLVED 
R0904518-005 OU1-SW-LVR401W-0908 
R0904518-006 OU1-SW-LVR401W-0908 DISSOLVED 
R0904518-007 OU1-GW-MW404-0908 
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R0904518-008 OU1-GW-MW404-0908 DISSOLVED 
R0904518-009 OU1-SS-LRS412S-0908 
R0904518-010  OU1-SS-LRS412T-0908 
R0904518-011  OU1-SE-LVR401C-0908 
R0904518-012  OU1-SE-LVR401W-0908 
R0904518-013 OU1-SW-CS0410-090810 
R0904518-014 OU1-SW-CS0410-090810 DISSOLVED 
R0904518-015  OU1-GW-MW405-0908 
R0904518-016  OU1-GW-MW403-0908 
R0904518-017  OU1-GW-MW401-0908 
R0904518-018  OU1-GW-MW401A-0908 DISSOLVED 
R0904518-019 OU1-GW-MW401B-0908 
R0904518-020  OU1-GW-MW405-0908 
R0904518-021  OU1-SE-LVR401E-0908 
R0904518-022  OU1-SS-SB406-0908 
R0904518-023 OU1-SS-SB406-0908 
R0904518-024 OU1-SW-ASO411-0908 
R0904518-025 OU1-SW-ASO411-0908 DISSOLVED 
R0904518-026  OU1-SW-CS0410-0908 
R0904518-027 OU1-SW-CS0410-0908 DISSOLVED 
 
 
Matrix – soil and water 
 
 
Executive Summary 
All analyses were performed as requested on the chain of custody (COC), with the following 
exceptions.  
 
Samples OU1-SW-ASO411-0908, OU1-SW-ASO411-0908 DISSOLVED, OU1-SW-CS0410-
0908 and OU1-SW-CS0410-0908 DISSOLVED were received at the CAS Rochester, NY 
laboratory, but were not listed on the COC. The samples were analyzed for total and dissolved 
metals, total and dissolved mercury and hardness, based on the analyses listed on the sample 
labels. These analyses were later confirmed by Joey McKinnon of Geosyntec Consultants. 
 
The COC sent from CAS Rochester, NY to CAS Jacksonville, FL lists total solids by EPA 
modified method 160.3 for samples OU1-SS-LRS412S-0908, OU1-SS-LRS412T-0908 and OU1-
SS-SB406-0908. This analysis was not listed on the original COC sent from Geosyntec 
Consultants to CAS and not requested by Geosynted. Therefore the total solids results for these 
three samples were not reported. 
 
The CAS Cooler Receipt and Preservation Check form indicated the following: 

1. Samples OU1-SW-LVR401W-0908, OU1-SW-LVR401E-0908 and OU1-GW-MW404-
0908 were received at pH >2. Nitric acid was added to the samples by the laboratory. 

2. The sample IDs listed on the COC for OU1-SW-CS0410-090810 and OU1-SW-CS0410-
090810 DISSOLVED did not match the sample IDs on the labels (labels ended in 0908). 
The sample IDs from the COC were used.  
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3. The sample IDs listed on the COC for OU1-GW-MW403-0908 and OU1-GW-MW401-
0908 did not match the sample IDs on the labels (labels ended in 090810). The sample 
IDs from the COC were used. 

4. Samples OU1-SW-ASO411-0908, OU1-SW-ASO411-0908 DISSOLVED, OU1-SW-
CS0410-0908 and OU1-SW-CS0410-0908 DISSOLVED were received at the laboratory, 
but were not listed on the COC. The samples were analyzed for total and dissolved 
metals and mercury per the sample labels. 

 
All holding times were met. 
 
1.0 Metals (EPA Methods 6020/6010B/7470A/74741A) 
The soil and water samples were analyzed for the requested metals and mercury (EPA 
6020/6010B/7470A/7471A) following total metals digestion and mercury digestion. Tier II 
validation was performed on the laboratory data. The laboratory data were reviewed to evaluate 
compliance with the methods, laboratory SOPs and the quality of the data reported.  The 
following summarizes the results of this review.   
 
The areas of review are listed below. A leading check mark ( ) indicates an area of review in 
which all data were acceptable.  A preceding crossed circle (⊗) signifies areas where issues were 
raised during the course of the validation review and should be considered to determine any 
impact on data quality and usability. 
 

 Data Completeness 
 Holding Times and Preservation 

⊗ Blanks 
 Laboratory Control Sample 

⊗ Matrix Spike Sample 
⊗ Laboratory Duplicate Sample 
⊗ Serial Dilutions 
⊗ Total and Dissolved Results Comparison 
⊗ Field Duplicate 
 
1.1 Data Completeness 

All analyses were performed as requested on the COC. As noted above, samples 
OU1-SW-ASO411-0908, OU1-SW-ASO411-0908 DISSOLVED, OU1-SW-CS0410-
0908 and OU1-SW-CS0410-0908 DISSOLVED were received at the laboratory, but 
were not listed on the COC. The samples were analyzed for total and dissolved 
metals, total and dissolved mercury and hardness. 
 

1.2 Holding Times and Preservation 
All analyses were performed within the method-specified holding times.   

 
1.3 Blanks 
 

1.3.1 Preparation (Method) Blank  
The soil preparation blank met the acceptance criteria with the following 
exceptions; chromium, iron, magnesium, nickel, antimony and sodium were 
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detected in the soil preparation blank at estimated concentrations less than the 
reporting limit (RL) but greater than the instrument detection limits (IDL).  The 
concentrations of chromium, iron, magnesium and nickel in the associated 
samples were either not detected or greater than the RL; therefore, no sample 
qualifications were required for chromium, iron, magnesium and nickel. 
However, the estimated concentrations of antimony and sodium detected in the 
associated samples less than the RL but greater than the IDL are U qualified as 
not detected at the RL. 
 

Sample ID Compound Laboratory 
Result (mg/kg) 

Validation 
Result (mg/kg) 

OU1-SE-LVR401E-
0908 

Antimony 0.533 J 6.8 U 
Sodium 64.6 J 114 U 

OU1-SE-LVR401W-
0908 

Antimony 0.676 J 7.2 U 

OU1-SS-SB406-0908 Antimony 0.532 J 6.4 U 
 

The water preparation blank met the acceptance criteria with the following 
exceptions; chromium, copper, lead, magnesium and manganese were detected in the 
water preparation blank at estimated concentrations less than the RL, but greater than 
the IDL. Therefore, the estimated concentrations of chromium, copper, lead, 
magnesium and manganese detected in the associated samples less than the RL but 
greater than the IDL are U qualified as not detected at the RL. 

 
Sample ID Compound Laboratory 

Result (ug/L) 
Validation 
Result (ug/L) 

OU1-SW-LVR401C-
0908 

Chromium  1.7 J 10.0 U 

OU1-SW-LVR401C-
0908 DISSOLVED 

Chromium  1.1 J 10.0 U 

OU1-SW-LVR401E-
0908 

Chromium  1.7 J 10.0 U 
Lead 0.821 J 5.0 U 

OU1-SW-LVR401E-
0908 DISSOLVED 

Chromium  1.3 J 10.0 U 

OU1-SW-LVR401W-
0908 

Chromium  1.6 J 10.0 U 
Lead 0.546 J 5.0 U 

OU1-SW-LVR401W-
0908 DISSOLVED 

Chromium  1.5 J 10.0 U 

OU1-GW-MW404-
0908 

Chromium  1.8 J 10.0 U 
Lead 0.866 J 5.0 U 

OU1-GW-MW404-
0908 DISSOLVED 

Chromium  1.7 J 10.0 U 

OU1-SW-CS0410-
090810 

Chromium  1.2 J 10.0 U 

OU1-SW-CS0410-
090810 DISSOLVED 

Chromium  1.1 J 10.0 U 

OU1-GW-MW405-
0908 

Chromium  1.5 J 10.0 U 
Magnesium 32.5 J 1000 U 
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Manganese 0.850 J 10.0 U 
OU1-GW-MW403-
0908 

Chromium  1.7 J 10.0 U 
Magnesium 29.8 J 1000 U 
Manganese 0.868 J 10.0 U 

OU1-GW-MW401-
0908 

Chromium  1.5 J 10.0 U 
Magnesium 37.5 J 1000 U 
Manganese 1.0 J 10.0 U 

OU1-GW-MW401A-
0908 DISSOLVED 

Magnesium 42.5 J 1000 U 

OU1-GW-MW401B-
0908 

Chromium  1.5 J 10.0 U 
Magnesium 39.8 J 1000 U 
Manganese 1.4 J 10.0 U 

OU1-GW-MW405-
0908 

Chromium  1.5 J 10.0 U 
Magnesium 34.5 J 1000 U 
Manganese 0.873 J 10.0 U 

OU1-SW-ASO411-
0908 

Chromium  1.0 J 10.0 U 

OU1-SW-ASO411-
0908 DISSOLVED 

Chromium  1.3 J 10.0 U 

OU1-SW-CS0410-0908 Chromium  1.2 J 10.0 U 
OU1-SW-CS0410-0908 
DISSOLVED 

Chromium  1.4 J 10.0 U 

 
 

1.3.1 Field Blanks 
The field blanks, filter blank and equipment blank met the acceptance criteria, 
with the following exceptions. Field blank OU1-GW-MW405-0908 had 
sodium detected at an estimated concentration less than the reporting limit and 
greater than the IDL. Filter blank OU1-GW-MW403-0908 had sodium 
detected at an estimated concentration less than the reporting limit and greater 
than the IDL. Equipment blank OU1-GW-MW401B-0908 had zinc detected at 
an estimated concentration less than the reporting limit and greater than the 
IDL. The associated soil and water samples had sodium and zinc 
concentrations greater than the reporting limits; therefore, no sample 
qualifications are required.  
 
Equipment blank OU1-GW-MW401A-0908 DISSOLVED had calcium, nickel, 
sodium and zinc detected at estimated concentrations less than the reporting 
limits and greater than the IDL. Since the calcium, nickel, sodium and zinc 
concentrations in the associated samples are greater than the reporting limits, 
no sample qualifications are required. Chromium and lead were detected at 
estimated concentrations in equipment blank OU1-GW-MW401A-0908 
DISSOLVED. The concentrations of lead in the associated samples are either 
not detected or detected at concentrations greater than the reporting limits; 
therefore, no sample qualifications are required for lead. The estimated 
chromium concentrations are U qualified as not detected at the reporting limit. 
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Copper, iron and manganese were detected in equipment blank OU1-GW-
MW401A-0908 DISSOLVED at concentrations greater than the reporting 
limits. The concentrations in the associated samples greater than the reporting 
limits and less than ten times the equipment blank concentrations are J+ 
qualified as estimated with a high bias. The estimated concentrations of copper, 
iron and manganese in the associated samples are U qualified as not detected at 
the reporting limit. 
 

Sample ID Compound Laboratory 
Result (ug/L) 

Validation Result 
(ug/L) 

OU1-SW-LVR401C-
0908 DISSOLVED 

Chromium 1.1 J 10.0 U 
Copper 1.9 J 5.0 U 
Iron 48.9 J 100 U 
Manganese 39.0 39.0 J+ 

OU1-SW-LVR401E-
0908 DISSOLVED 

Chromium 1.3 J 10.0 U 
Copper 1.6 J 5.0 U 
Manganese 39.4 39.4 J+ 

OU1-SW-LVR401W-
0908 DISSOLVED 

Chromium 1.5 J 10.0 U 
Copper 2.1 J 5.0 U 
Manganese 39.1  39.1 J+ 

OU1-GW-MW404-
0908 DISSOLVED 

Chromium 1.7 J 10.0 U 
Copper 2.7 J 5.0 U 
Manganese 38.3 38.3 J+ 

OU1-SW-CS0410-
090810 DISSOLVED 

Copper 116 116 J+ 
Chromium 1.1 J 10.0 U 

OU1-SW-ASO411-
0908 DISSOLVED 

Copper 21.8 21.8 J+ 
Chromium 1.3 J 10.0 U 
Manganese 29.9 29.9 J+ 

OU1-SW-CS0410-0908 
DISSOLVED 

Copper 110 110 J+ 
Chromium 1.3 J 10.0 U 

 
 

1.4 Laboratory Control Samples (LCS) 
All percent recoveries in the soil and water LCSs were within the acceptance limits. 
 

1.5 Matrix Spike (MS)  
Sample OU1-SE-LVR401W-0908 was analyzed as the soil MS samples. The 
concentrations of aluminum, arsenic, barium, calcium, copper, iron, lead, 
magnesium, manganese, nickel, vanadium and zinc in the unspiked samples exceeded 
the spike concentration by a factor of four or greater; therefore, the spike recovery 
control limits do not apply and qualification of the data is not required. The 
recoveries of beryllium, cadmium and selenium were low and the recoveries of cobalt 
and mercury were high, all outside the laboratory recovery limits. Therefore, the 
concentrations of beryllium, cadmium and selenium in sample OU1-SE-LVR401W-
0908 are J- qualified as estimated with low bias and the concentration of cobalt is J+ 
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qualified as estimated with high bias. The undetected concentration of mercury is not 
qualified. Post digestion spikes were also analyzed with acceptable results. 
 
Sample ID Compound Laboratory 

Result (mg/kg) 
Validation 
Result (mg/kg) 

OU1-SE-LVR401W-
0908 

Beryllium 0.405 J 0.405 J- 
Cadmium 4.3 4.3 J- 
Cobalt 5.3 5.3 J+ 
Selenium 0.421 J 0.421 J- 

 
 
Samples OU1-SW-LVR401W-0908 and OU1-SW-LVR401W-0908 Dissolved were 
analyzed as the water MS samples. The concentrations of barium, calcium and 
magnesium in the unspiked samples exceeded the spike concentration by a factor of 
four or greater; therefore, the spike recovery control limits do not apply and 
qualification of the data is not required. The recoveries of all other metals were 
within the laboratory recovery limits, with the exception of high beryllium recoveries 
in both matrix spikes. However, since beryllium was not detected in samples OU1-
SW-LVR401W-0908 and OU1-SW-LVR401W-0908 Dissolved, no sample 
qualifications are required. Post digestion spikes were also analyzed with acceptable 
results. 
 

1.6 Laboratory Duplicate Samples 
Sample OU1-SE-LVR401W-0908 was analyzed as the soil duplicate sample. The 
results were within the laboratory acceptance limits for relative percent difference 
(RPD), with the following exceptions. The RPDs were high and outside the 
laboratory acceptance limits for arsenic, cadmium, calcium, cobalt, copper, iron, lead, 
manganese and nickel. Therefore the concentrations of arsenic, cadmium, calcium, 
cobalt, copper, iron, lead, manganese and nickel in sample OU1-SE-LVR401W-0908 
are J qualified as estimated. 
 
Sample ID Compound Laboratory 

Result (mg/kg) 
Validation 
Result (mg/kg) 

OU1-SE-LVR401W-
0908 

Arsenic 22.0 22.0 J 
Cadmium 4.3 4.3 J 
Calcium 77700 77700 J 
Cobalt 5.3 5.3 J 
Copper 150 150 J 
Iron 14000 14000 J 
Lead 44.8 44.8 J 
Manganese 757 757 J 
Nickel 15.1 15.1 J 

 
Samples OU1-SW-LVR401W-0908 and OU1-SW-LVR401W-0908 Dissolved were 
analyzed as the water duplicate samples. The results were within the laboratory 
acceptance limits for RPD. 
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1.7 Serial Dilutions 
Sample OU1-SE-LVR401W-0908 was analyzed as the soil serial dilution sample. 
The percent differences were within the laboratory acceptance criteria, with the 
exception of arsenic and nickel in the serial dilution of sample OU1-SE-LVR401W-
0908. Therefore, the concentrations of arsenic and nickel in sample OU1-SE-
LVR401W-0908 are J qualified as estimated. 
 
Sample ID Compound Laboratory 

Result (mg/kg) 
Validation 
Result (mg/kg) 

OU1-SE-LVR401W-
0908 

Arsenic 22.0 22.0 J 

 Nickel  15.1 15.1 J 
 
Samples OU1-SW-LVR401W-0908 and OU1-SW-LVR401W-0908 Dissolved were 
analyzed as the water serial dilution samples. The percent differences were within the 
laboratory acceptance criteria, with the exception of manganese in the serial dilution 
of sample OU1-SW-LVR401W-0908 Dissolved. Therefore, the concentration of 
manganese in sample OU1-SW-LVR401W-0908 Dissolved is J qualified as 
estimated. 
 
Sample ID Compound Laboratory 

Result (ug/L) 
Validation 
Result (ug/L) 

OU1-SW-LVR401W-
0908 Dissolved 

Manganese  39.1 39.1 J 

 
1.8 Total and Dissolved Results Comparison 

The six samples were analyzed for both total and dissolved metals. In most cases, the 
total metals concentrations were greater than or equal to the dissolved metals 
concentrations. However, for the samples and metals listed in the table below, the 
total metals concentrations are less than the dissolved metals concentrations. If the 
concentrations are estimated (J qualified by the laboratory), the RPDs between the 
total and dissolved concentrations are not calculable (NC).   
 

Total Sample ID Dissolved Sample ID Metal 

Total 
Concentration 

(ug/L) 

Dissolved 
Concentration 

(ug/L) RPD 
OU1-SW-
LVR401C-0908 

OU1-SW-LVR401C-
0908 Dissolved Selenium 0.583 J 0.672 J NC

OU1-SW-
LVR401C-0908 

OU1-SW-LVR401C-
0908 Dissolved Nickel 3.9 J 4.2 J NC

OU1-SW-
LVR401C-0908 

OU1-SW-LVR401C-
0908 Dissolved Magnesium 34300 34600 1

OU1-SW-
LVR401E-0908 

OU1-SW-LVR401E-
0908 Dissolved Magnesium 34900 35100 1

OU1-SW-
LVR401E-0908 

OU1-SW-LVR401E-
0908 Dissolved Sodium 37300 37500 1
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OU1-SW-
LVR401W-0908 

OU1-SW-LVR401W-
0908 Dissolved Copper 1.8 J 2.1 J NC

OU1-SW-
LVR401W-0908 

OU1-SW-LVR401W-
0908 Dissolved Selenium 0.617 J 0.640 J NC

OU1-SW-
LVR401W-0908 

OU1-SW-LVR401W-
0908 Dissolved Magnesium 35200 35400 1

OU1-SW-
LVR401W-0908 

OU1-SW-LVR401W-
0908 Dissolved Calcium 79700 81000 1

OU1-SW-
LVR401W-0908 

OU1-SW-LVR401W-
0908 Dissolved Sodium 36500 37400 2

OU1-GW-MW404-
0908 

OU1-GW-MW404-
0908 Dissolved Copper 1.9 J 2.7 J NC

OU1-GW-MW404-
0908 

OU1-GW-MW404-
0908 Dissolved Selenium 0.677 J 0.719 J NC

OU1-GW-MW404-
0908 

OU1-GW-MW404-
0908 Dissolved Calcium 80000 81600 2

OU1-GW-MW404-
0908 

OU1-GW-MW404-
0908 Dissolved Sodium 36600 37600 3

OU1-SW-CS0410-
090810 

OU1-SW-CS0410-
090810 Dissolved Mercury ND 0.031 J NC

OU1-SW-ASO411-
0908 

OU1-SW-ASO411-
0908 Dissolved 

Chromium 
(total) 1.0 J 1.3 J NC

OU1-SW-ASO411-
0908 

OU1-SW-ASO411-
0908 Dissolved Cobalt 1.1 J 1.2 J NC

OU1-SW-ASO411-
0908 

OU1-SW-ASO411-
0908 Dissolved Barium 22.7 23.7 4

OU1-SW-ASO411-
0908 

OU1-SW-ASO411-
0908 Dissolved Copper 21.0 21.8 4

OU1-SW-ASO411-
0908 

OU1-SW-ASO411-
0908 Dissolved Cadmium 291 296 2

OU1-SW-ASO411-
0908 

OU1-SW-ASO411-
0908 Dissolved Nickel 61.9 62.5 1

OU1-SW-ASO411-
0908 

OU1-SW-ASO411-
0908 Dissolved Manganese 29.7 29.9 1

OU1-SW-ASO411-
0908 

OU1-SW-ASO411-
0908 Dissolved Zinc 62000 62100 <1

OU1-SW-ASO411-
0908 

OU1-SW-ASO411-
0908 Dissolved Mercury ND 0.021 J NC

OU1-SW-ASO411-
0908 

OU1-SW-ASO411-
0908 Dissolved Calcium 455000 469000 3

OU1-SW-ASO411-
0908 

OU1-SW-ASO411-
0908 Dissolved Potassium 26000 26600 2

OU1-SW-ASO411-
0908 

OU1-SW-ASO411-
0908 Dissolved Sodium 32200 33900 5

OU1-SW-CS0410-
0908 

OU1-SW-CS0410-0908 
Dissolved 

Chromium 
(total) 1.2 J 1.4 J NC

OU1-SW-CS0410-
0908 

OU1-SW-CS0410-0908 
Dissolved Cobalt 8.5 8.8 4

OU1-SW-CS0410-
0908 

OU1-SW-CS0410-0908 
Dissolved Nickel 73.5 74.7 2
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OU1-SW-CS0410-
0908 

OU1-SW-CS0410-0908 
Dissolved Cadmium 197 199 1

OU1-SW-CS0410-
0908 

OU1-SW-CS0410-0908 
Dissolved Zinc 69000 69200 <1

OU1-SW-CS0410-
0908 

OU1-SW-CS0410-0908 
Dissolved Calcium 476000 500000 5

OU1-SW-CS0410-
0908 

OU1-SW-CS0410-0908 
Dissolved Potassium 51800 54100 4

OU1-SW-CS0410-
0908 

OU1-SW-CS0410-0908 
Dissolved Sodium 47900 49900 4

 
Based on professional judgement, total and dissolved differences with RPDs less than 
10% are not qualified. In cases where the total concentration is not detected (ND) and 
the dissolved concentration is estimated, the total undetected concentration is UJ 
qualified as estimated less than the detection limit and the dissolved concentration 
remains J qualified as estimated. 
 
 

Total Sample ID Dissolved Sample ID Metal 

Validation Total 
Concentration 

(ug/L) 

Validation 
Dissolved 

Concentration 
(ug/L) 

OU1-SW-CS0410-
090810 

OU1-SW-CS0410-090810 
Dissolved Mercury 0.019 UJ 0.031 J 

OU1-SW-ASO411-
0908 

OU1-SW-ASO411-0908 
Dissolved Mercury 0.019 UJ 0.021 J 

 
 
 

1.9 Field Duplicate 
Two field duplicate samples (OU1-GW-MW404-0908 and OU1-GW-MW404-0908 
Dissolved) were collected, prepared and measured with this data set. The RPD 
between the results was compared to a criterion of <40%.  
 

Parent Sample ID Field Duplicate Sample ID Metals 
Parent 

Conc.(ug/L) 

Field 
Dup 
Conc 
(ug/L) RPD 

OU1-SW-LVR401W-0908 
Dissolved 

OU1-GW-MW404-0908 
Dissolved Copper 2.1 J 2.7 J NC 

OU1-SW-LVR401W-0908 
Dissolved 

OU1-GW-MW404-0908 
Dissolved Cobalt 0.312 J 0.393 J NC 

OU1-SW-LVR401W-0908 
Dissolved 

OU1-GW-MW404-0908 
Dissolved Nickel 3.5 J 4.1 J NC 

OU1-SW-LVR401W-0908 
Dissolved 

OU1-GW-MW404-0908 
Dissolved 

Chromium 
(total) 1.5 J 1.7 J NC 
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OU1-SW-LVR401W-0908 
Dissolved 

OU1-GW-MW404-0908 
Dissolved Selenium 0.640 J 0.719 J NC 

OU1-SW-LVR401W-0908 
Dissolved 

OU1-GW-MW404-0908 
Dissolved Magnesium 35400 34300 3 

OU1-SW-LVR401W-0908 
Dissolved 

OU1-GW-MW404-0908 
Dissolved Manganese 39.1 38.3 2 

OU1-SW-LVR401W-0908 
Dissolved 

OU1-GW-MW404-0908 
Dissolved Potassium 3570 3620 1 

OU1-SW-LVR401W-0908 
Dissolved 

OU1-GW-MW404-0908 
Dissolved Barium 83.9 82.8 1 

OU1-SW-LVR401W-0908 
Dissolved 

OU1-GW-MW404-0908 
Dissolved Calcium 81000 81600 1 

OU1-SW-LVR401W-0908 
Dissolved 

OU1-GW-MW404-0908 
Dissolved Sodium 37400 37600 1 

OU1-SW-LVR401W-0908 
Dissolved 

OU1-GW-MW404-0908 
Dissolved Zinc 102 102 0 

OU1-SW-LVR401W-0908 
Dissolved 

OU1-GW-MW404-0908 
Dissolved Aluminum ND 32.1 200 

OU1-SW-LVR401W-0908 
Dissolved 

OU1-GW-MW404-0908 
Dissolved Cadmium ND 0.168 200 

OU1-SW-LVR401W-0908 
Dissolved 

OU1-GW-MW404-0908 
Dissolved Antimony ND ND 0 

OU1-SW-LVR401W-0908 
Dissolved 

OU1-GW-MW404-0908 
Dissolved Arsenic ND ND 0 

OU1-SW-LVR401W-0908 
Dissolved 

OU1-GW-MW404-0908 
Dissolved Beryllium ND ND 0 

OU1-SW-LVR401W-0908 
Dissolved 

OU1-GW-MW404-0908 
Dissolved Iron ND ND 0 

OU1-SW-LVR401W-0908 
Dissolved 

OU1-GW-MW404-0908 
Dissolved Lead ND ND 0 

OU1-SW-LVR401W-0908 
Dissolved 

OU1-GW-MW404-0908 
Dissolved Mercury ND ND 0 

OU1-SW-LVR401W-0908 
Dissolved 

OU1-GW-MW404-0908 
Dissolved Silver ND ND 0 

OU1-SW-LVR401W-0908 
Dissolved 

OU1-GW-MW404-0908 
Dissolved Thallium ND ND 0 

OU1-SW-LVR401W-0908 
Dissolved 

OU1-GW-MW404-0908 
Dissolved Vanadium ND ND 0 
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Parent Sample ID 
Field Duplicate Sample 

ID Metals 
Parent 

Conc.(ug/L) 

Field 
Dup 
Conc 
(ug/L) RPD 

OU1-SW-LVR401W-0908 OU1-GW-MW404-0908 Lead 0.546 J 0.866 J NC 
OU1-SW-LVR401W-0908 OU1-GW-MW404-0908 Cobalt 0.366 J 0.559 J NC 

OU1-SW-LVR401W-0908 OU1-GW-MW404-0908 Cadmium 0.223 J 0.307 J NC 
OU1-SW-LVR401W-0908 OU1-GW-MW404-0908 Aluminum 816 670 20 
OU1-SW-LVR401W-0908 OU1-GW-MW404-0908 Nickel 3.8 J 4.5 J NC 
OU1-SW-LVR401W-0908 OU1-GW-MW404-0908 Iron 674 597 12 

OU1-SW-LVR401W-0908 OU1-GW-MW404-0908 
Chromium 
(total) 1.6 J 1.8 J NC 

OU1-SW-LVR401W-0908 OU1-GW-MW404-0908 Selenium 0.617 J 0.677 J NC 
OU1-SW-LVR401W-0908 OU1-GW-MW404-0908 Copper 1.8 J 1.9 J NC 

OU1-SW-LVR401W-0908 OU1-GW-MW404-0908 Manganese 65.9 63.8 3 
OU1-SW-LVR401W-0908 OU1-GW-MW404-0908 Magnesium 35200 34700 1 
OU1-SW-LVR401W-0908 OU1-GW-MW404-0908 Zinc 141 139 1 
OU1-SW-LVR401W-0908 OU1-GW-MW404-0908 Potassium 3710 3660 1 
OU1-SW-LVR401W-0908 OU1-GW-MW404-0908 Calcium 79700 80000 <1 
OU1-SW-LVR401W-0908 OU1-GW-MW404-0908 Sodium 36500 36600 <1 
OU1-SW-LVR401W-0908 OU1-GW-MW404-0908 Barium 85.4 85.5 <1 
OU1-SW-LVR401W-0908 OU1-GW-MW404-0908 Antimony ND ND 0 
OU1-SW-LVR401W-0908 OU1-GW-MW404-0908 Arsenic ND ND 0 

OU1-SW-LVR401W-0908 OU1-GW-MW404-0908 Beryllium ND ND 0 
OU1-SW-LVR401W-0908 OU1-GW-MW404-0908 Mercury ND ND 0 
OU1-SW-LVR401W-0908 OU1-GW-MW404-0908 Silver ND ND 0 
OU1-SW-LVR401W-0908 OU1-GW-MW404-0908 Thallium ND ND 0 
OU1-SW-LVR401W-0908 OU1-GW-MW404-0908 Vanadium ND ND 0 

 
Acceptable precision was demonstrated for the field duplicate pairs, with the 
exception of aluminum and cadmium in duplicate pair OU1-SW-LVR401W-0908 
Dissolved /OU1-GW-MW404-0908 Dissolved. Therefore, the undetected 
concentrations of aluminum and cadmium in duplicate pair OU1-SW-LVR401W-
0908 Dissolved /OU1-GW-MW404-0908 Dissolved are UJ qualified as estimated 
less than the reporting limits and the detected concentrations are J qualified as 
estimated. 
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Parent Sample ID Field Duplicate Sample ID Metals 

Validation 
Parent 

Conc.(ug/L) 
Validation Field Dup 

Conc (ug/L) 

OU1-SW-LVR401W-0908 
Dissolved 

OU1-GW-MW404-0908 
Dissolved Aluminum 14.9 UJ 32.1 J 

OU1-SW-LVR401W-0908 
Dissolved 

OU1-GW-MW404-0908 
Dissolved Cadmium 0.162 UJ 0.168 J 

 
 
 
2.0 SPLP Metals (EPA Methods 6020/6010B/7470A/74741A) 
The soil samples were analyzed for the requested metals and mercury (EPA 6010B/7470A) 
following SPLP extraction (EPA 1312). Tier II validation was performed on the laboratory data. 
The laboratory data were reviewed to evaluate compliance with the methods, laboratory SOPs 
and the quality of the data reported.  The following summarizes the results of this review.   
 
The areas of review are listed below. A leading check mark ( ) indicates an area of review in 
which all data were acceptable.  A preceding crossed circle (⊗) signifies areas where issues were 
raised during the course of the validation review and should be considered to determine any 
impact on data quality and usability. 
 

 Data Completeness 
 Holding Times and Preservation 

⊗ Blanks 
 Laboratory Control Sample 

⊗ Matrix Spike/Matrix Spike Duplicate 
 Laboratory Duplicate 
 Serial Dilutions 

 
2.1 Data Completeness 

All analyses were performed as requested on the COC.  
 

2.2 Holding Times and Preservation 
All analyses were performed within the method-specified holding times.   

 
2.3 Blanks 
 
2.3.1 Preparation (Method) Blank  

The preparation blanks met the acceptance criteria with the following exceptions; 
aluminum and calcium were detected in the preparation blank at estimated 
concentrations less than the RL but greater than the IDL.  However, since 
aluminum and calcium were detected in the associated samples at concentrations 
greater than the RL, no qualifications are required. 

 
2.3.2 SPLP Extraction Blank  

The SPLP extraction blank met the acceptance criteria with the following 
exceptions; nickel, vanadium and zinc were detected in the SPLP extraction blank 
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at estimated concentrations less than the RL but greater than the IDL. Zinc was 
detected in the associated samples at concentrations greater than the RL; therefore, 
no sample qualifications are required. However, the estimated concentrations of 
nickel and vanadium in the associated samples are U qualified as not detected at the 
RL. Aluminum, barium, cadmium, calcium, magnesium and sodium were detected 
in the SPLP extraction blank at concentrations greater than the RL. Therefore, the 
concentrations of aluminum, barium, cadmium, calcium, magnesium and sodium in 
the associated samples that are less than ten times the SPLP blank concentrations 
are J+ qualified as estimated with a high bias; estimated concentrations of 
aluminum, barium, cadmium, calcium, magnesium and sodium in the associated 
samples that are less than the RL but greater than the IDL are U qualified as not 
detected at the RL. 

 
Sample ID Compound Laboratory 

SPLP Result 
(mg/L) 

Validation 
Result (mg/L) 

OU1-SS-LRS412S-
0908 

Aluminum 0.55 0.55 J+ 
Cadmium 0.021 0.021 J+ 
Magnesium 0.83 0.83 J+ 
Sodium 19 19 J+ 
Vanadium 0.004 J 0.010 U 

OU1-SS-LRS412T-
0908 

Aluminum 0.82 0.82 J+ 
Barium 0.038 0.038 J+ 
Cadmium 0.010 J 0.010 U 
Nickel 0.006 J 0.050 U 
Sodium 19 19 J+ 
Vanadium 0.009 J 0.010 U 

OU1-SS-SB406-0908 Aluminum 0.73 0.73 J+ 
Barium 0.037 0.037 J+ 
Cadmium 0.005 J 0.010 U 
Nickel 0.004 J 0.050 U 
Sodium 19 19 J+ 

 
2.4 Laboratory Control Samples (LCS) 

All percent recoveries in the SPLP LCSs were within the acceptance limits. 
 

2.5 Matrix Spike/Matrix Spike Duplicate (MS/MSD)  
Sample OU1-SS-LRS412T-0908 was analyzed as the SPLP MS/MSD pair. The 
recoveries of iron were low and outside the laboratory recovery limits. Therefore, the 
SPLP concentration of iron in sample OU1-SS-LRS412T-0908 is J- qualified as 
estimated with low bias. 
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Sample ID Compound Laboratory 
SPLP Result 
(mg/L) 

Validation 
Result (mg/L) 

OU1-SS-LRS412T-
0908 

Iron 5.1 5.1 J- 

 
2.6 Laboratory Duplicate  

Sample OU1-SS-LRS412T-0908 was analyzed as the SPLP laboratory duplicate. The 
RPDs were within the laboratory acceptance criteria. 
 

2.7 Serial Dilutions 
Sample OU1-SS-LRS412T-0908 was analyzed as the SPLP serial dilution sample. 
The percent differences were within the laboratory acceptance criteria. 
 

 
3.0 Hardness (SM 2340C), pH (EPA Method 9045) and Percent Solids (Modified Method 
160.3) 
The soil samples were analyzed for pH, (EPA Method 9045) and percent solids (EPA Modified 
Method 160.3); the water samples were analyzed for hardness (Standard Method 2340C). Tier II 
validation was performed on the laboratory data. The laboratory data were reviewed to evaluate 
compliance with the methods, laboratory SOPs and the quality of the data reported.  The 
following summarizes the results of this review.  In addition, the percent solids data was reviewed 
and found to be acceptable. 
 
The areas of review are listed below. Those areas that were only reviewed as part of full 
validation and recalculation are designated below. A leading check mark ( ) indicates an area of 
review in which all data were acceptable.  A preceding crossed circle (⊗) signifies areas where 
issues were raised during the course of the validation review and should be considered to 
determine any impact on data quality and usability. 
 

 Data Completeness 
 Holding Times and Preservation 
 Blanks 
 Laboratory Control Sample 
 Matrix Spike Sample 
 Laboratory Duplicate Sample 
 Field Duplicate Sample 

 
 

3.1 Data Completeness 
All analyses were performed as requested on the COC.  

 
3.2 Holding Times and Preservation 

All analyses were performed within the method-specified holding times.   
 
3.3 Preparation (Method) Blank 

The preparation blank met the acceptance criteria for total solids and hardness.  
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3.4 Laboratory Control Sample (LCS) 
The LCS recovery was within the acceptance criteria for hardness.  
 

3.5 Matrix Spike (MS)  
Sample OU1-SW-LVR401W-0908 was analyzed as the matrix spike for hardness. 
The MS recovery was within the acceptance criteria for hardness. 

. 
3.6 Laboratory Duplicate Samples 

Sample OU1-SW-LVR401W-0908 was analyzed as the laboratory duplicate for 
hardness. The duplicate was within the acceptance criteria for hardness.  
 
Sample OU1-SE-LVR401W-0908 was analyzed as the laboratory duplicate for % 
solids. The duplicate was within the acceptance criteria for % solids. 
 

3.7 Field Duplicate Sample 
One field duplicate sample (OU1-GW-MW404-0908) was collected, prepared and 
measured with this data set. The RPD between the results was compared to a criterion 
of <40%. Acceptable precision was demonstrated for the field duplicate pair. 
 

Parent Sample ID 
Field Duplicate Sample 
ID Metals 

Parent 
Conc.(ug/L) 

Field 
Dup 

Conc 
(ug/L) RPD 

OU1-SW-LVR401W-0908 OU1-GW-MW404-0908 
Hardness 
(As CaCO3) 351 350 0 
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ATTACHMENT A 
DATA VALIDATION QUALIFIER DEFINITIONS 

AND INTERPRETATION KEY 
Assigned by GeoSyntec’s Data Review Team 

 
 

DATA QUALIFIER DEFINITIONS 
U The analyte was analyzed for, but was not detected above the reported sample 

quantitation limit. 
J The analyte was positively identified; the associated numerical value is the 

approximate concentration of the analyte in the sample. 
J+ The analyte was positively identified; however, the associated numerical value is 

likely to be higher that the concentration of the analyte in the sample due to bias 
attributable to matrix interference. 

J- The analyte was positively identified; however, the associated numerical value is 
likely to be lower that the concentration of the analyte in the sample due to bias 
attributable to matrix interference. 

UJ The analyte was not detected above the reported sample quantitation limit.  
However, the reported quantitation limit is approximate and may or may not 
represent the actual limit of quantitation necessary to accurately and precisely 
measure the analyte in the sample. 

R The sample results are rejected due to serious deficiencies in the ability to analyze 
the sample and meet quality control criteria.  The presence or absence of the analyte 
cannot be verified. 
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Memorandum 

TO:  Richard Berggreen 
          
DATE:   December 16, 2009 
 
FROM:  Geosyntec Consultants QA/QC Group            

SITE: Mattheissen and Hegeler Zinc Company Site, OU1 

SUBJECT:  Summary of Tier II Validation of analytical results for CAS Report K0908702 

 
Introduction 
This report summarizes the findings of the Tier II validation of 14 tissue samples collected on 
behalf of the Mattheissen and Hegeler Zinc Company Site, OU1 project. The fish samples were 
collected on August 11, 2009. The tissue samples were analyzed by Columbia Analytical 
Services, Inc. (CAS), Kelso, Washington. The samples were analyzed for total metals by EPA 
Methods 200.8, mercury by EPA Method 7471A, percent lipids by NOAA modified method.  
 
The data were reviewed in accordance with the principles presented in USEPA National 
Functional Guidelines for Laboratory Data Review, Inorganics (EPA, 2004), and per the 
requirements of the QAPP, the laboratory standard operating procedures and the specified 
methods. 
 
Data for the following samples were reviewed.   
 
Lab ID Client ID 

K0908702-001 Hogsucker Composite CAR001
K0908702-002 Hogsucker Composite CAR002
K0908702-003 Hogsucker Composite CAR003
K0908702-004 Hogsucker Composite CAR004
K0908702-005 Smallmouth Bass Comp CAR004
K0908702-006 Whole Body S/M Bass CAR002
K0908702-007 Whole Body S/M Bass CAR003
K0908702-008 S/M Bass Fillet Comp CAR001
K0908702-009 S/M Bass WholeBody Comp CAR001
K0908702-010 Sauger Fillet Composite CAR003
K0908702-011 Sauger Whole Body Comp CAR003
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K0908702-012 Mussel Whole Body CAR001
K0908702-013 Mussel Whole Body CAR002
K0908702-014 Mussel Whole Body CAR003
 
 
Matrix – fish tissue 
 
 
Executive Summary 
The fish samples were homogenized, composited (as needed) and analyzed based on email 
instructions from Jeanine Misiurewicz, dated 9/1/09 and included in the laboratory report. The list 
of metals includes arsenic, cadmium, copper, lead, mercury, silver and zinc. The chain of custody 
(COC) in the laboratory report is the COC for the samples sent from the CAS Rochester, NY 
laboratory to CAS Kelso, WA. The COC requested metals analyses as mercury by SW-846 
method 7471A, lipids, total metals by EPA method 200.8 and SW-846 method 6010B and 
selenium by EPA method 7740. As noted above, the samples were analyzed for total metals by 
EPA Methods 200.8, mercury by EPA Method 7471A and percent lipids by NOAA modified 
method. 
 
All holding times were met. 

 
1.0 Metals (EPA Methods 200.8 and 7471A) 
The tissue samples were analyzed for the requested metals (arsenic, cadmium, copper, lead, silver 
and zinc) by EPA Method 200.8 and mercury by SW-846 method 7471A following metals and 
mercury digestion. Tier II validation was performed on the laboratory data. The laboratory data 
were reviewed to evaluate compliance with the methods, laboratory SOPS and the quality of the 
data reported.  The following summarizes the results of this review.   
 
The areas of review are listed below. A leading check mark ( ) indicates an area of review in 
which all data were acceptable.  A preceding crossed circle (⊗) signifies areas where issues were 
raised during the course of the validation review and should be considered to determine any 
impact on data quality and usability. 
 

 Data Completeness 
 Holding Times and Preservation 
 Blanks 
 Laboratory Control Samples 
 Matrix Spike/Matrix Spike Duplicate Samples 
 Laboratory Duplicate Samples 
 Whole Body and Fillet Comparison 

 
 
1.1 Data Completeness 

All analyses were performed as requested on in the 9/1/09 email noted above.  
 

1.2 Holding Times and Preservation 
All analyses were performed within the method-specified holding times.  No sample 
preservation issues were noted by the laboratory. 
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1.3 Blanks 

1.4.1 Preparation (Method) Blank 
The preparation blanks met the acceptance criteria, with the following 
exception. Zinc was detected in the preparation blank at an estimated 
concentration less than the reporting limit and greater than the method 
detection limit (MDL). However, since the zinc concentrations in the 
associated samples are greater than the reporting limit, no sample qualifications 
are required. 
 

1.4 Laboratory Control Samples (LCS) 
All percent recoveries in the LCSs were within the acceptance limits. 
 
In addition to the LCS, two standard reference material (SRM) samples were digested 
analyzed and reported with the samples. The SRMs were within the acceptance 
limits. 
 

1.5 Matrix Spike (MS)  
Sample Hogsucker Composite CAR001 was analyzed as the matrix spike; the 
compound recoveries were within the laboratory control limits  
 

1.6 Laboratory Duplicate Sample 
Sample Hogsucker Composite CAR001 was analyzed as the laboratory duplicate. All 
relative percent difference (RPD) results were acceptable. 
 

1.7 Whole Body and Fillet Comparison 
Whole body and fillet samples were analyzed and compared for two fish types, 
Smallmouth Bass from Station CAR001 and Sauger from Station CAR003. The table 
below compares the whole body and fillet metals results for these two fish. It was 
noted that the mercury whole body concentration results were less than the mercury 
fillet concentration results which is atypical.  A request was sent to the laboratory to 
verify the mercury results.  No qualification was applied to the data. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix G-4-1a: Data Validation Reports, COCs, Analytical Lab Reports 
Matthiessen & Hegeler Zinc Site 

Final Remedial Investigation Report



K0908702 Data Validation Report 
Mattheissen and Hegeler Zinc Company Site, OU1 
Page 4 of 5  
 

 4

 
Fish Type Metal Whole body 

concentration 
(mg/kg)

Fillet 
concentration 
(mg/kg)

Smallmouth 
Bass, Station 
CAR001 

Lead 0.344 0.011 J
Silver 0.019 U 0.020 U
Arsenic 0.57 0.67
Cadmium 0.233 0.018 J
Copper 7.73 0.94
Zinc 93.6 26.2
Mercury 0.356 1.089

Sauger from 
Station CAR003. 

Lead 0.619 0.009 J
Silver 0.019 U 0.020 U
Arsenic 0.17 J 0.13 J
Cadmium 0.088 0.008 J
Copper 18.6 1.20
Zinc 75 22.3
Mercury 0.306 0.994
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ATTACHMENT A 
DATA VALIDATION QUALIFIER DEFINITIONS 

AND INTERPRETATION KEY 
Assigned by Geosyntec’s Data Review Team 

 
 

DATA QUALIFIER DEFINITIONS 
U The analyte was analyzed for, but was not detected above the reported sample 

quantitation limit. 
J The analyte was positively identified; the associated numerical value is the 

approximate concentration of the analyte in the sample. 
J+ The analyte was positively identified; however, the associated numerical value is 

likely to be higher that the concentration of the analyte in the sample due to bias 
attributable to matrix interference. 

J- The analyte was positively identified; however, the associated numerical value is 
likely to be lower that the concentration of the analyte in the sample due to bias 
attributable to matrix interference. 

UJ The analyte was not detected above the reported sample quantitation limit.  
However, the reported quantitation limit is approximate and may or may not 
represent the actual limit of quantitation necessary to accurately and precisely 
measure the analyte in the sample. 

R The sample results are rejected due to serious deficiencies in the ability to analyze 
the sample and meet quality control criteria.  The presence or absence of the analyte 
cannot be verified. 
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Memorandum 

TO:  Jill Johnson 
          
DATE:   December 26, 2007  
 
FROM:  Geosyntec Consultants QA/QC Group            

SITE: Carus Chemicals, FR1347 

SUBJECT:  Summary of Tier IV Validation of analytical results for Metals Analyses, H7J120107 

 
Introduction 
This report summarizes the findings of the full validation of three soil samples collected on behalf 
of the Carus Chemical Company project. These samples were collected on October 11, 2007. The 
samples were analyzed by TestAmerica Laboratories, Inc., (formerly STL), Knoxville, 
Tennessee. The samples were analyzed for Metals by EPA Methods 6010B and 7470A following 
Sequential Extraction Procedure (SEP). The SEP consists of a series of seven sequential 
extractions which are used to determine the solid-phase association in which the metals of 
interest exist in the soil matrix. The various steps of the sequential extraction are designed to 
dissolve the fraction of metal in the sample associated with a particular matrix component, for 
example, carbonates or organic matter. The seven fractions analyzed for this project are the 
exchangeable fraction, the organic fraction, the carbonate fraction, the non-crystalline materials 
faction, the metal hydroxide fraction, the acid/sulfide fraction and the residual fraction. In 
addition, a total metals concentration is determined.  
 
The data were reviewed in accordance with the principles presented in USEPA National 
Functional Guidelines for Laboratory Data Review, Inorganics (EPA, 2004), the laboratory 
standard operating procedures (SOPs) and per the requirements of the specified methods. 
 
Data for the following TestAmerica lot number and samples (this list comprises all SEP fractions 
resulting from the samples submitted to the laboratory) were reviewed.   
 
Field Sample ID/SEP Step # Laboratory Sample ID Lot Number 
OU1-SS-SB303-89-90/Step 1 J8RP8 H7J120107 
OU1-SS-SB303-89-90/Step 2 J8RQA 
OU1-SS-SB303-89-90/Step 3 J8RQC 
OU1-SS-SB303-89-90/Step 4 J8RQE 
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Field Sample ID/SEP Step # Laboratory Sample ID Lot Number 

 
Executive Summary 
All samples were analyzed as requested. All holding times were met.  All of the sample results 
are acceptable for use with the exception of results qualified as rejected (R). 
 
1.0 Metals (EPA Methods 6010B/7470A) 
The soil samples were analyzed for the requested metals (EPA 6010B/7470A) following a seven 
step SEP extraction and a total metals digestion. Tier III validation was performed on the 
laboratory data. The laboratory data were reviewed to evaluate compliance with the methods, 
laboratory SOPS and the quality of the data reported.  The following summarizes the results of 
this review.   
 
The areas of review are listed below. Those areas that were only reviewed as part of full 
validation and recalculation are designated below. A leading check mark ( ) indicates an area of 
review in which all data were acceptable.  A preceding crossed circle (⊗) signifies areas where 
issues were raised during the course of the validation review and should be considered to 
determine any impact on data quality and usability. 
 

 Data Completeness 
 Holding Times and Preservation 
 Calibrations  

⊗ Blanks 
⊗ Laboratory Control Samples 

 Matrix Spike/Matrix Spike Duplicate Samples 
 Laboratory Duplicate Samples 
 Serial Dilutions 

OU1-SS-SB303-89-90/Step 5 J8RQF H7J120107 
OU1-SS-SB303-89-90/Step 6 J8RQG 
OU1-SS-SB303-89-90/Step 7 J8RQH 
OU1-SS-SB303-89-90/Total J8RQJ 
OU1-SS-SB303-108-109/Step 1 J8RQL 
OU1-SS-SB303-108-109/Step 2 J8RQN 
OU1-SS-SB303-108-109/Step 3 J8RQP 
OU1-SS-SB303-108-109/Step 4 J8RQQ 
OU1-SS-SB303-108-109/Step 5 J8RQR 
OU1-SS-SB303-108-109/Step 6 J8RQV 
OU1-SS-SB303-108-109/Step 7 J8RQW 
OU1-SS-SB303-108-109/Total J8RQX 
OU1-SS-SB406-89-90/Step 1 J8RQ0 
OU1-SS-SB406-89-90/Step 2 J8RQ1 
OU1-SS-SB406-89-90/Step 3 J8RQ3 
OU1-SS-SB406-89-90/Step 4 J8RQ5 
OU1-SS-SB406-89-90/Step 5 J8RQ8 
OU1-SS-SB406-89-90/Step 6 J8RRA 
OU1-SS-SB406-89-90/Step 7 J8RRC 
OU1-SS-SB406-89-90/Total J8RRD 
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⊗ Total Metals Comparison 
 
 
1.1 Data Completeness 

All analyses were performed as requested on the chain-of-custody records.  
 
1.2 Holding Times and Preservation 

All analyses were performed within the method-specified holding times.   
 
1.3 Calibrations 

1.3.1 Initial Calibrations (IC) 
All initial calibration requirements were met for inductively coupled plasma 
(ICP) analysis and cold vapor atomic absorption (CVAA) initial calibrations.   

 
1.3.2 Continuing Calibration Verification (CCV) 

The percent recoveries in all associated CCVs were within the QC acceptance 
limits. 
 

1.3.3 Contract Required Detection Limit (CRDL) Standard 
The CRDL standards were within the control limits. 

 
1.3.4 Interference Check Standards A and AB (ICSA/ICSAB) 

 ICSA/ICSAB met all acceptance criteria. 
 

1.4 Blanks 
1.4.1 Preparation (Method) Blank 

The preparation blanks met the acceptance criteria with the following 
exceptions. Nickel for Step 1, Selenium for Step 5 and Zinc for Steps 2, 6, 7 
and total Zinc were detected in the preparation blanks at concentrations less 
than the reporting limits, but greater than the method detection limits (MDL).  
Therefore, since Nickel, Selenium and Zinc were detected in the following 
samples at concentrations less than ten times the blank concentration, the 
Nickel, Selenium and Zinc concentrations are J+ qualified as estimated with a 
high bias. 
 
Sample  Metal  Step Laboratory 

Concentration 
(mg/kg)* 

Validation 
concentration 
(mg/kg) 

OU1-SS-SB303-89-
90 

Nickel 1 0.76 BJ 0.76 J+ 
Selenium 5 0.43 BJ 0.43 J+ 
Zinc 2 6.0 BJ 6.0 J+ 

OU1-SS-SB303-
108-109 

Nickel 1 2.9 BJ 2.9 J+ 
Selenium 5 0.66 BJ 0.66 J+ 

OU1-SS-SB406-89-
90 

Nickel 1 2.3 BJ 2.3 J+ 
Selenium 5 0.41 BJ 0.41 J+ 

* The laboratory J qualifier indicates method blank contamination; the laboratory B qualifier 
indicates an estimated concentration, less than the reporting limit but above the MDL. The 
validation J qualifier indicates estimated value. 
 

1.4.2 Initial Calibration Blanks (ICB) and Continuing Calibration Blanks (CCB) 
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The ICBs and CCBs met the acceptance criteria with a few exceptions; in 
several cases, the ICBs and CCBs had metal detections at concentrations less 
than the reporting limit, but greater than the MDLs. However, since the metals 
concentrations in the associated samples were greater than the reporting limits, 
no sample qualifications were required. 
 

1.5 Laboratory Control Samples (LCS/LCS Duplicate, [LCSD]) 
All percent recoveries in the LCS/LCSDs were within the laboratory acceptance 
limits (75-125% recovery), with the following exceptions.  
 

LCS Metal Step LCS Recovery 
(%) 

LCSD 
Recovery (%) 

Arsenic 3 77 73 
Cadmium 2 128 131 
Cadmium 4 30 30 
Chromium 3 75 73 
Lead 2 53 56 
Mercury 1 16 17 
Mercury 2 118 127 
Mercury 3 9 15 
Selenium 5 5 4.1 
Zinc 2 130 137 

 
Since the LCSD recoveries for Arsenic in step 3, Chromium in step 3 and Mercury in 
step 2 were just outside the acceptance limits and the LCS recoveries were 
acceptable, based on professional judgment, no qualifications were made to the 
sample results for these metals. Due to low (<75%, but >50%) LCS/LCSD recoveries 
of Lead in step 2, the undetected concentrations of Lead in step 2 in the associated 
samples are UJ qualified as estimated less than the reporting limit. Additionally, due 
to the low (<50%) LCS/LCSD recoveries of Cadmium in step 4, Mercury in steps 1 
and 3 and Selenium in step 5, the associated sample results are R qualified as 
rejected. Due to the high LCS/LCSD (>125%) recoveries of Cadmium in step 2 and 
Zinc in step 2, the concentrations of Cadmium and Zinc in step 2 for the associated 
samples are J+ qualified as estimated with a high bias. 
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Sample  Metal  Step Laboratory 

Concentration* 
(mg/kg) 

Validation 
concentration 
(mg/kg) 

OU1-SS-SB303-89-90 
 

Cadmium 2 0.42 B 0.42 J+ 
Cadmium 4 0.28 U 0.28 R 
Lead 2 5.0 U 5.0 UJ 
Mercury 1 0.011 U 0.011 R 
Mercury 3 0.011 U 0.011 R 
Selenium 5 0.43 BJ 0.43 R 
Zinc 2 6.0 BJ 6.0 J+ 

OU1-SS-SB303-108-109 
 

Cadmium 2 348 348 J+ 
Cadmium 4 6.9 6.9 R 
Lead 2 6.2 U 6.2 UJ 
Mercury 1 0.014 U 0.014 R 
Mercury 3 0.014 U 0.014 R 
Selenium 5 0.66 BJ 0.66 R 
Zinc 2 195 J 195 J+ 

OU1-SS-SB406-89-90 Cadmium 2 397  397 J+ 
Cadmium 4 16.3 16.3 R 
Lead 2 5.9 U 5.9 UJ 
Mercury 1 0.013 U 0.013 R 
Mercury 3 0.013 U 0.013 R 
Selenium 5 0.41 BJ 0.41 R 
Zinc 2 158 J 158 J+ 

 * The laboratory J qualifier indicates method blank contamination; the laboratory B qualifier indicates 
an estimated concentration, less than the reporting limit but above the MDL. The validation J 
qualifier indicates estimated value. 

 
1.6 Matrix Spike/Matrix Spike Duplicate (MS/MSD) 

MS/MSD pairs were not performed. Precision and accuracy were assessed from the 
LCS/LCSD pairs; precision was also assessed from the laboratory duplicate sample. 
 

1.7 Laboratory Duplicate Samples 
A batch sample was analyzed as the laboratory duplicate. Therefore, no sample 
qualifications were made. 
 

1.8 Serial Dilutions 
A batch sample was analyzed as the serial dilution. Therefore, no sample 
qualifications were made. 

 
1.9 Total Metals Comparison 

A comparison of the total metals concentrations and the sums of the SEP fraction 
results was made. The relative percent difference between the two values was 
compared to a criterion of 40% RPD. Most of the results compared well; the metals 
with RPDs >40% are in bold in the table below. No qualifications were made based 
on this comparison. Identified issues with sequential extraction include extraction 
efficiency, reagent specificity and selectivity and element redistribution; these issues 
may explain some of the differences between the sum of the SEP concentrations and 
the total concentrations. 
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Sample  Metal Total 

Concentration* 
(mg/kg) 

Sum of SEP 
Concentrations 
(mg/kg) 

Relative 
Percent 
Difference 
(%) 

OU1-SS-SB303-89-
90 
 

Arsenic 11.7 11.3 3 
Cadmium 4.6 4.5 2 
Chromium 27.2 113 122 
Copper 17.4 16.4 6 
Lead 12.8 16.0 22 
Mercury 0.11 U 0.034 200 
Nickel 25.7 38.6 40 
Selenium 1.6 6.4 120 
Zinc 129 114 12 

OU1-SS-SB303-108-
109 
 
 

Arsenic 8.5 9.9 15 
Cadmium 737 537 31 
Chromium 115 109 5 
Copper 402 342 16 
Lead 148 726 132 
Mercury 0.48 0.43 3 
Nickel 101 93.6 8 
Selenium 11.3 10.1 11 
Zinc 6680 J 6680 0 

OU1-SS-SB406-
89-90 

Arsenic 6.4 7.8 20 
Cadmium 614 858 33 
Chromium 61.3 85.5 33 
Copper 124 264 72 
Lead 107 149 33 
Mercury 0.56 0.68 19 
Nickel 82.5 108 27 
Selenium 1.6 4.6 97 
Zinc 11700 14500 21 

 * The laboratory J qualifier indicates method blank contamination; the laboratory UG 
qualifier indicates the laboratory reported an elevated reporting limit due to matrix 
interferences.
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ATTACHMENT A 
DATA VALIDATION QUALIFIER DEFINITIONS 

AND INTERPRETATION KEY 
Assigned by GeoSyntec’s Data Review Team 

 
 

DATA QUALIFIER DEFINITIONS 
U The analyte was analyzed for, but was not detected above the reported sample 

quantitation limit. 
J The analyte was positively identified; the associated numerical value is the 

approximate concentration of the analyte in the sample. 
J+ The analyte was positively identified; however, the associated numerical value is 

likely to be higher that the concentration of the analyte in the sample due to positive 
bias attributable to matrix interference. 

UJ The analyte was not detected above the reported sample quantitation limit.  
However, the reported quantitation limit is approximate and may or may not 
represent the actual limit of quantitation necessary to accurately and precisely 
measure the analyte in the sample. 

R The sample results are rejected due to serious deficiencies in the ability to analyze 
the sample and meet quality control criteria.  The presence or absence of the analyte 
cannot be verified. 
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Memorandum 

TO:  Jill Johnson 
          
DATE:   December 26, 2007  
 
FROM:  Geosyntec Consultants QA/QC Group            

SITE: Carus Chemicals, FR1347 

SUBJECT:  Summary of Tier IV Validation of analytical results for Metals Analyses, H7J050295 

 
Introduction 
This report summarizes the findings of the full validation of four soil samples collected on behalf 
of the Carus Chemical Company project. These samples were collected on October 3, 2007. The 
samples were analyzed by TestAmerica Laboratories, Inc. (formerly STL), Knoxville, Tennessee. 
The samples were analyzed for Metals by EPA Methods 6010B and 7470A following a 
Sequential Extraction Procedure (SEP). The SEP consists of a series of seven sequential 
extractions which are used to determine the solid-phase association in which the metals of 
interest exist in the soil matrix. The various steps of the sequential extraction are designed to 
dissolve the fraction of metal in the sample associated with a particular matrix component, for 
example, carbonates or organic matter. The seven fractions analyzed for this project are the 
exchangeable fraction, the organic fraction, the carbonate fraction, the non-crystalline materials 
faction, the metal hydroxide fraction, the acid/sulfide fraction and the residual fraction. In 
addition, a total metals concentration is determined.  
 
The data were reviewed in accordance with the principles presented in USEPA National 
Functional Guidelines for Laboratory Data Review, Inorganics (EPA, 2004), the laboratory 
standard operating procedures (SOPs) and per the requirements of the specified methods. 
 
Data for the following Testamerica lot number and samples (this list comprises all SEP fractions 
resulting from the samples submitted to the laboratory) were reviewed.   
 
Field Sample ID/SEP Step # Laboratory Sample ID Lot Number 
OU1-SS-SB316-0-1/Step 1 J8DH0 H7J050295 
OU1-SS-SB316-0-1/Step 2 J8DH8 
OU1-SS-SB316-0-1/Step 3 J8DJA 
OU1-SS-SB316-0-1/Step 4 J8DJE 
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Field Sample ID/SEP Step # Laboratory Sample ID Lot Number 

 
Executive Summary 
All samples were analyzed as requested. All holding times were met. All sample results are 
acceptable for use as qualified with the exception of those results which are qualified as rejected 
(R).   
 
The laboratory narrative indicated that the samples were received outside of the temperature 
specifications of 4+2oC at 16 oC. No sample qualifications were made based on the sample receipt 
temperature. 
 
The laboratory narrative also indicated that the container label for sample OU1-SS-SB311-0-1 did 
not match the ID listed on the chain of custody (COC); the label listed the ID as OU1-SS-SS311-
0-1. The ID on the COC was used for the sample.  
 
The laboratory report listed the ID for OU1-SS-SB318-2-4 as OU1-SS-SB317-2-4 in the original 
report. The laboratory was notified and indicated that the ID should have been OU1-SS-SB318-2-
4. A revised report with the corrected ID was issued.  
 

OU1-SS-SB316-0-1/Step 5 J8DJG H7J050295 
OU1-SS-SB316-0-1/Step 6 J8DJJ 
OU1-SS-SB316-0-1/Step 7 J8DJL 
OU1-SS-SB316-0-1/Total J8DJN 
OU1-SS-SB318-2-4/Step 1 J8DJQ 
OU1-SS-SB318-2-4/Step 2 J8DJW 
OU1-SS-SB318-2-4/Step 3 J8DJ0 
OU1-SS-SB318-2-4/Step 4 J8DJ1 
OU1-SS-SB318-2-4/Step 5 J8DJ2 
OU1-SS-SB318-2-4/Step 6 J8DJ4 
OU1-SS-SB318-2-4/Step 7 J8DJ5 
OU1-SS-SB318-2-4/Total J8DJ7 
OU1-SS-SB313-2-4/Step 1 J8DJ9 
OU1-SS-SB313-2-4/Step 2 J8DKA 
OU1-SS-SB313-2-4/Step 3 J8DKE 
OU1-SS-SB313-2-4/Step 4 J8DKG 
OU1-SS-SB313-2-4/Step 5 J8DKH 
OU1-SS-SB313-2-4/Step 6 J8DKL 
OU1-SS-SB313-2-4/Step 7 J8DKP 
OU1-SS-SB313-2-4/Total J8DKT 
OU1-SS-SB311-0-1/Step 1 J8DKW 
OU1-SS-SB311-0-1/Step 2 J8DK3 
OU1-SS-SB311-0-1/Step 3 J8DK7 
OU1-SS-SB311-0-1/Step 4 J8DK8 
OU1-SS-SB311-0-1/Step 5 J8DK9 
OU1-SS-SB311-0-1/Step 6 J8DLA 
OU1-SS-SB311-0-1/Step 7 J8DLD 
OU1-SS-SB311-0-1/Total J8DLE 
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1.0 Metals (EPA Methods 6010B/7470A) 
The soil samples were analyzed for the requested metals (EPA 6010B/7470A) following a seven 
step SEP extraction and a total metals digestion.  Tier III validation was performed on the 
laboratory data. The laboratory data were reviewed to evaluate compliance with the methods, 
laboratory SOPS and the quality of the data reported.  The following summarizes the results of 
this review.   
 
The areas of review are listed below. Those areas that were only reviewed as part of full 
validation and recalculation are designated below. A leading check mark ( ) indicates an area of 
review in which all data were acceptable.  A preceding crossed circle (⊗) signifies areas where 
issues were raised during the course of the validation review and should be considered to 
determine any impact on data quality and usability. 
 

 Data Completeness 
 Holding Times and Preservation 
 Calibrations  

⊗ Blanks 
⊗ Laboratory Control Samples 

 Matrix Spike/Matrix Spike Duplicate Samples 
⊗ Laboratory Duplicate Samples 
⊗ Serial Dilutions 
⊗ Total Metals Comparison 
 
 
1.1 Data Completeness 

All analyses were performed as requested on the chain-of-custody records.  
 
1.2 Holding Times and Preservation 

All analyses were performed within the method-specified holding times.   
 
1.3 Calibrations 

1.3.1 Initial Calibrations (IC) 
All initial calibration requirements were met for inductively coupled plasma 
(ICP) analysis and cold vapor atomic absorption (CVAA) initial calibrations.   

 
1.3.2 Continuing Calibration Verification (CCV) 

The percent recoveries in all associated CCVs were within the QC acceptance 
limits. 
 

1.3.3 Contract Required Detection Limit (CRDL) Standard 
The CRDL standards were within the control limits. 

 
1.3.4 Interference Check Standards A and AB (ICSA/ICSAB) 

 ICSA/ICSAB met all acceptance criteria. 
 

1.4 Blanks 
1.4.1 Preparation (Method) Blank 

The preparation blanks met the acceptance criteria with the following 
exceptions. Nickel for Step 1, Selenium for Step 5 and Zinc for Steps 2 and 6 
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were detected in the preparation blanks at concentrations less than the reporting 
limits, but greater than the method detection limits (MDL).  Therefore, since 
Nickel, Selenium and Zinc were detected in the following samples at  
concentrations less than ten times the blank concentration, the Nickel, 
Selenium and Zinc concentrations are J+ qualified as estimated with a high 
bias. 
 
Sample  Metal  Step Laboratory 

Concentration 
(mg/kg)* 

Validation 
concentration 
(mg/kg) 

OU1-SS-SB311-0-1 Zinc 2 6.8 BJ 6.8 J+ 
OU1-SS-SB313-2-4 Nickel 1 0.77BJ 0.77 J+ 
OU1-SS-SB313-2-4 Selenium 5 0.50 BJ 0.50 J+ 
OU1-SS-SB313-2-4 Zinc 2 6.4 BJ 6.4 J+ 
OU1-SS-SB316-0-1 Nickel 1 0.73 BJ 0.73 J+ 
OU1-SS-SB316-0-1 Selenium 5 0.58 J 0.58 J+ 
OU1-SS-SB316-0-1 Zinc 2 41.0 J 41.0 J+ 
OU1-SS-SB318-2-4 Nickel 1 0.78 BJ 0.78 J+ 
OU1-SS-SB318-2-4 Zinc 2 8.7 BJ 8.7 J+ 
* The laboratory J qualifier indicates method blank contamination; the laboratory B qualifier 

indicates an estimated concentration, less than the reporting limit but above the MDL. The 
validation J qualifier indicates estimated value. 
 

1.4.2 Initial Calibration Blanks (ICB) and Continuing Calibration Blanks (CCB) 
The ICBs and CCBs met the acceptance criteria with a few exceptions; several 
ICBs and CCBs had metal detections at concentrations less than the reporting 
limit, but greater than the MDLs. However, since the metals concentrations in 
the associated samples were greater than the reporting limits, no sample 
qualifications were required. 
 

1.5 Laboratory Control Samples (LCS/LCS Duplicate, LCSD) 
All percent recoveries in the LCS/LCSDs were within the laboratory acceptance 
limits (75-125% recovery), with the following exceptions.  
 

LCS Metal Step LCS Recovery 
(%) 

LCSD 
Recovery (%) 

Arsenic 3 74 83 
Cadmium 4 35 33 
Lead 2 38 39 
Mercury 1 11 11 
Mercury 3 8.7 11 
Mercury 6 127 124 
Selenium 5 4.7 3.9 

 
Arsenic in the LCS for step 3 and Mercury in step 6 were just outside the acceptance 
limits and the LCSD recoveries were acceptable; therefore, based on professional 
judgment, no qualifications were made to the sample results for these two metals. 
However, due to the low (<50%) LCS/LCSD recoveries of Cadmium in Step 4, Lead 
in step 2 and Mercury in steps 1 and 3, the associated sample results are R qualified 
as rejected. 
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Sample  Metal  Step Laboratory 

Concentration 
(mg/kg) 

Validation 
concentration 
(mg/kg) 

OU1-SS-SB311-0-1 Cadmium 4 0.30 U 0.30 R 
Lead 2 5.4 U 5.4 R 
Mercury 1 0.012 U 0.012 R 
Mercury 3 0.012 U 0.012 R 
Selenium 5 0.61 U 0.61 R 

OU1-SS-SB313-2-4 Cadmium 4 0.28 U 0.28 R 
Lead 2 5.1 U 5.1 R 
Mercury 1 0.011 U 0.011 R 
Mercury 3 0.011 U 0.011 R 
Selenium 5 0.50 BJ 0.50 R 

OU1-SS-SB316-0-1 Cadmium 4 1.8 1.8 R 
Lead 2 5.2 U 5.2 R 
Mercury 1 0.011 U 0.011 R 
Mercury 3 0.016 0.016 R 
Selenium 5 0.58 J 0.58 R 

OU1-SS-SB318-2-4 Cadmium 4 0.38 0.38 R 
Lead 2 5.4 U 5.4 R 
Mercury 1 0.012 U 0.012 R 
Mercury 3 0.012 U 0.012 R 
Selenium 5 0.60 U 0.60 R 

 * The laboratory J qualifier indicates method blank contamination; the laboratory B qualifier indicates 
an estimated concentration, less than the reporting limit but above the MDL. 

 
1.6 Matrix Spike/Matrix Spike Duplicate (MS/MSD) 

MS/MSD pairs were not performed. Precision and accuracy were assessed from the 
LCS/LCSD pairs; precision was also assessed from the laboratory duplicate sample. 
 

1.7 Laboratory Duplicate Samples 
Sample OU1-SS-SB316-0-1 was analyzed as the laboratory duplicate. The relative 
percent differences (RPD) were within the laboratory acceptance limits (0-30%), with 
the following exceptions.  
 

Metal Step RPD (%) 
Cadmium 6 81 

7 80 
Chromium 2 38 

3 200 
4 44 
5 38 
6 70 

Copper 3 39 
4 32 
7 61 

Lead 3 66 
Mercury 3 37 

6 52 
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Nickel 6 47 
7 48 

Selenium 4 200 
6 200 
7 91 

Zinc 6 49 
7  94 
Total 42 

 
Therefore, the concentrations of Cadmium for steps 6 and 7, Chromium for steps 2, 
3, 4, 5 and 6, Copper for steps 3, 4 and 7, Lead for step 3, Mercury for steps 3 and 6, 
Nickel for steps 6 and 7, Selenium for steps 4, 6 and 7, Zinc for steps 6 and 7 and 
total Zinc in sample OU1-SS-SB316-0-1 are J qualified as estimated for 
concentrations detected and UJ qualified as estimated less than the reporting limit for 
undetected concentrations. 
 

Sample  Metal  Step Laboratory 
Concentration* 
(mg/kg) 

Validation 
concentration 
(mg/kg) 

OU1-SS-SB316-0-1 Cadmium 6 4.3 4.3 J 
7 2.0 2.0 J 

Chromium 2 12.1 12.1 J 
3 2.3 2.3 J 
4 1.9 1.9 J 
5 6.8 6.8 J 
6 35.0 35.0 J 

Copper 3 18.8 18.8 J 
4 55.8 55.8 J 
7 23.1 23.1 J 

Lead 3 31.4 31.4 J 
Mercury 3 0.016 0.016 J 

6 0.011 U 0.011 UJ 
Nickel 6 20.8 20.8 J 

7 7.4 7.4 J 
Selenium 4 0.57 U 0.57 UJ 

6 0.57 U 0.57 UJ 
7 0.57 U 0.57 UJ 

Zinc 6 2450 J 2450 J 
7  942 942 J 
Total 13800 13800 J 

* The laboratory J qualifier indicates method blank contamination. The validation J qualifier 
indicates estimated value. 

 
1.8 Serial Dilutions 

The percent differences for the serial dilution for the total metals analysis of sample 
OU1-SS-SB316-0-1 were outside the laboratory acceptance criteria for Arsenic, 
Cadmium, Chromium, Copper, Nickel, Lead and Zinc; therefore the total Arsenic, 
Cadmium, Chromium, Copper, Nickel, Lead and Zinc concentrations for sample 
OU1-SS-SB316-0-1  are J qualified as estimated.  
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The percent difference for the serial dilution for Zinc step 2 using sample OU1-SS-
SB316-0-1 was outside the laboratory acceptance criteria. Therefore, the Zinc 
concentration for sample OU1-SS-SB316-0-1 is J qualified as estimated. 
 

Sample  Metal  Step Laboratory 
Concentration* 
(mg/kg) 

Validation 
concentration 
(mg/kg) 

OU1-SS-SB316-0-1 Arsenic Total 26.3 26.3 J 
Cadmium Total 42.8 42.8 J 
Chromium Total 48.4 48.4 J 
Copper Total 197 197 J 
Nickel Total 44.9 44.9 J 
Lead Total 958 958 J 
Zinc Total 13800 13800 J 
Zinc 2 41.0 J 41.0 J 

* The laboratory J qualifier indicates method blank contamination. The validation J qualifier 
indicates estimated value. 

 
1.9 Total Metals Comparison 

A comparison of the total metals concentrations and the sums of the SEP fraction 
results was made. The relative percent difference between the two values was 
compared to a criterion of 40% RPD. Most of the results compared well; the metals 
with RPDs >40% are in bold in the table below. No qualifications were made based 
on this comparison. Identified issues with sequential extraction include extraction 
efficiency, reagent specificity and selectivity and element redistribution; these issues 
may explain some of the differences between the sum of the SEP concentrations and 
the total concentrations. 
 

Sample  Metal Total 
Concentration* 
(mg/kg) 

Sum of SEP 
Concentrations 
(mg/kg) 

Relative 
Percent 
Difference 
(%) 

OU1-SS-SB316-0-1 Arsenic 26.3 39.3 40 
Cadmium 42.8 41.7 3 
Chromium 48.4 89.2 59 
Copper 197 214 8 
Lead 958 1650 53 
Mercury 0.97 1.3 29 
Nickel 44.9 54.8 20 
Selenium 1.0 0.84 17 
Zinc 13800 18900 31 

OU1-SS-SB318-2-4 Arsenic 19.0 12.9 38 
Cadmium 9.4 11.6 21 
Chromium 61.1 67.2 10 
Copper 54.3 47.8 13 
Lead 130 156 18 
Mercury 0.14 0.15 7 
Nickel 40 50.5 23 
Selenium 0.84 UG 0.32 200 
Zinc 2480 2730 10 
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OU1-SS-SB313-2-4 Arsenic 5.5 2.5 75 
Cadmium 0.33 0.086 120 
Chromium 52.1 41.7 22 
Copper 7.9 5.9 29 
Lead 10.4 4.0 89 
Mercury 0.11 U 0.11 U 0 
Nickel 40.5 23.5 53 
Selenium 1.7 UG 0.77 200 
Zinc 75.1 39.9 61 

OU1-SS-SB311-0-1 Arsenic 17.6 21.5 20 
Cadmium 0.65 0.50 26 
Chromium 52.3 55.4 6 
Copper 17.9 17.0 5 
Lead 25.9 31.5 20 
Mercury 0.10 B 0.087 14 
Nickel 22.7 28.6 23 
Selenium 0.65 0.87 29 
Zinc 168 156 7 

 * The laboratory UG qualifier indicates the laboratory reported an elevated reporting limit 
due to matrix interferences.
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ATTACHMENT A 
DATA VALIDATION QUALIFIER DEFINITIONS 

AND INTERPRETATION KEY 
Assigned by GeoSyntec’s Data Review Team 

 
 

DATA QUALIFIER DEFINITIONS 
U The analyte was analyzed for, but was not detected above the reported sample 

quantitation limit. 
J The analyte was positively identified; the associated numerical value is the 

approximate concentration of the analyte in the sample. 
J+ The analyte was positively identified; however, the associated numerical value is 

likely to be higher that the concentration of the analyte in the sample due to positive 
bias attributable to matrix interference. 

UJ The analyte was not detected above the reported sample quantitation limit.  
However, the reported quantitation limit is approximate and may or may not 
represent the actual limit of quantitation necessary to accurately and precisely 
measure the analyte in the sample. 

R The sample results are rejected due to serious deficiencies in the ability to analyze 
the sample and meet quality control criteria.  The presence or absence of the analyte 
cannot be verified. 
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Memorandum 

TO:  Jill Johnson 
          
DATE:   December 26, 2007  
 
FROM:  Geosyntec Consultants QA/QC Group            

SITE: Carus Chemicals, FR1347 

SUBJECT:  Summary of Tier IV Validation of analytical results for Metals Analyses, H7J110169 

 
Introduction 
This report summarizes the findings of the full validation of three soil samples collected on behalf 
of the Carus Chemical Company project. These samples were collected on October 9-10, 2007. 
The samples were analyzed by TestAmerica Laboratories, Inc. (formerly STL), Knoxville, 
Tennessee. The samples were analyzed for Metals by EPA Methods 6010B and 7470A following 
Sequential Extraction Procedure (SEP). The SEP consists of a series of seven sequential 
extractions which are used to determine the solid-phase association in which the metals of 
interest exist in the soil matrix. The various steps of the sequential extraction are designed to 
dissolve the fraction of metal in the sample associated with a particular matrix component, for 
example, carbonates or organic matter. The seven fractions analyzed for this project are the 
exchangeable fraction, the organic fraction, the carbonate fraction, the non-crystalline materials 
faction, the metal hydroxide fraction, the acid/sulfide fraction and the residual fraction. In 
addition, a total metals concentration is determined.  
 
The data were reviewed in accordance with the principles presented in USEPA National 
Functional Guidelines for Laboratory Data Review, Inorganics (EPA, 2004), the laboratory 
standard operating procedures (SOPs) and per the requirements of the specified methods. 
 
Data for the following TestAmerica lot number and samples (this list comprises all SEP fractions 
resulting from the samples submitted to the laboratory) were reviewed.   
 
Field Sample ID/SEP Step # Laboratory Sample ID Lot Number 
OU1-SS-SB302-10.5-11.5/Step 1 J8PAK H7J110169 
OU1-SS-SB302-10.5-11.5/Step 2 J8PAW 
OU1-SS-SB302-10.5-11.5/Step 3 J8PA2 
OU1-SS-SB302-10.5-11.5/Step 4 J8PA4 
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Field Sample ID/SEP Step # Laboratory Sample ID Lot Number 

 
Executive Summary 
All samples were analyzed as requested. All holding times were met.  All sample results are 
usable as qualified with the exception of those qualified as rejected (R).  
 
Incorrect error correction was observed on the chain of custody (COC) instead of the 
proper procedure of a single strike through, correction, and initials and date of person 
making the correction. 
 
1.0 Metals (EPA Methods 6010B/7470A) 
The soil samples were analyzed for the requested metals (EPA 6010B/7470A) following a seven 
step SEP extraction and a total metals digestion. Tier III validation was performed on the 
laboratory data. The laboratory data were reviewed to evaluate compliance with the methods, 
laboratory SOPS and the quality of the data reported.  The following summarizes the results of 
this review.   
 
The areas of review are listed below. Those areas that were only reviewed as part of full 
validation and recalculation are designated below. A leading check mark ( ) indicates an area of 
review in which all data were acceptable.  A preceding crossed circle (⊗) signifies areas where 
issues were raised during the course of the validation review and should be considered to 
determine any impact on data quality and usability. 
 

 Data Completeness 
 Holding Times and Preservation 
 Calibrations  

OU1-SS-SB302-10.5-11.5/Step 5 J8PA6 H7J110169 
OU1-SS-SB302-10.5-11.5/Step 6 J8PA9 
OU1-SS-SB302-10.5-11.5/Step 7 J8PCC 
OU1-SS-SB302-10.5-11.5/Total J8PCD 
OU1-SS-SB301-0-1/Step 1 J8PCG 
OU1-SS-SB301-0-1/Step 2 J8PCH 
OU1-SS-SB301-0-1/Step 3 J8PCJ 
OU1-SS-SB301-0-1/Step 4 J8PCK 
OU1-SS-SB301-0-1/Step 5 J8PCM 
OU1-SS-SB301-0-1/Step 6 J8PCN 
OU1-SS-SB301-0-1/Step 7 J8PCP 
OU1-SS-SB301-0-1/Total J8PCQ 
OU1-SS-SB304-58-59/Step 1 J8PD6 
OU1-SS-SB304-58-59/Step 2 J8PD7 
OU1-SS-SB304-58-59/Step 3 J8PEE 
OU1-SS-SB304-58-59/Step 4 J8PEF 
OU1-SS-SB304-58-59/Step 5 J8PEG 
OU1-SS-SB304-58-59/Step 6 J8PEJ 
OU1-SS-SB304-58-59/Step 7 J8PEM 
OU1-SS-SB304-58-59/Total J8PEN 
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⊗ Blanks 
⊗ Laboratory Control Samples 

 Matrix Spike/Matrix Spike Duplicate Samples 
⊗ Laboratory Duplicate Samples 
⊗ Serial Dilutions 
⊗ Total Metals Comparison 
 
 
1.1 Data Completeness 

All analyses were performed as requested on the chain-of-custody records.  
 
1.2 Holding Times and Preservation 

All analyses were performed within the method-specified holding times.   
 
1.3 Calibrations 

1.3.1 Initial Calibrations (IC) 
All initial calibration requirements were met for inductively coupled plasma 
(ICP) analysis and cold vapor atomic absorption (CVAA) initial calibrations.   

 
1.3.2 Continuing Calibration Verification (CCV) 

The percent recoveries in all associated CCVs were within the QC acceptance 
limits. 
 

1.3.3 Contract Required Detection Limit (CRDL) Standard 
The CRDL standards were within the control limits. 

 
1.3.4 Interference Check Standards A and AB (ICSA/ICSAB) 

 ICSA/ICSAB met all acceptance criteria. 
 

1.4 Blanks 
1.4.1 Preparation (Method) Blank 

The preparation blanks met the acceptance criteria with the following 
exceptions. Nickel for Step 1, Selenium for Step 5 and Zinc for Steps 2, 6, 7 
and total Zinc were detected in the preparation blanks at concentrations less 
than the reporting limits, but greater than the method detection limits (MDL).  
Therefore, since Nickel, Selenium and Zinc were detected in the following 
samples at concentrations less than ten times the blank concentration, the 
Nickel, Selenium and Zinc concentrations are J+ qualified as estimated with a 
high bias. 
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Sample  Metal  Step Laboratory 
Concentration 
(mg/kg)* 

Validation 
concentration 
(mg/kg) 

OU1-SS-SB301-0-1 Nickel 1 1.7 BJ 1.7 J+ 
Selenium 5 0.68 J 0.68 J+ 

OU1-SS-SB302-
10.5-11.5 

Nickel 1 2.0 BJ 2.0 J+ 
Selenium 5 0.39 BJ 0.39 J+ 
Zinc 2 7.8 BJ 7.8 J+ 

OU1-SS-SB304-58-
59 

Nickel 1 1.2 BJ 1.2 J+ 
Selenium 5 0.49 BJ 0.49 J+ 
Zinc 2 27.9 J 27.9 J+ 

* The laboratory J qualifier indicates method blank contamination; the laboratory B qualifier 
indicates an estimated concentration, less than the reporting limit but above the MDL. The 
validation J qualifier indicates estimated value. 
 

1.4.2 Initial Calibration Blanks (ICB) and Continuing Calibration Blanks (CCB) 
The ICBs and CCBs met the acceptance criteria with a few exceptions; in 
several cases, the ICBs and CCBs had metal detections at concentrations less 
than the reporting limit, but greater than the MDLs. However, since the metals 
concentrations in the associated samples were greater than the reporting limits, 
no sample qualifications were required. 
 

1.5 Laboratory Control Samples (LCS/LCS Duplicate, [LCSD]) 
All percent recoveries in the LCS/LCSDs were within the laboratory acceptance 
limits (75-125% recovery), with the following exceptions.  
 

LCS Metal Step LCS Recovery 
(%) 

LCSD 
Recovery (%) 

Arsenic 3 77 73 
Cadmium 2 128 131 
Cadmium 4 30 30 
Chromium 3 75 73 
Lead 2 53 56 
Mercury 1 16 17 
Mercury 2 118 127 
Mercury 3 9 15 
Selenium 5 5 4.1 
Zinc 2 130 137 

 
Since the LCSD recoveries for Arsenic in step 3, Chromium in step 3 and Mercury in 
step 2 were just outside the acceptance limits and the LCS recoveries were 
acceptable, based on professional judgment, no qualifications were made to the 
sample results for these metals. Due to low (<75%, but >50%) LCS/LCSD recoveries 
of Lead in step 2, the concentrations of Lead in step 2 in the associated samples are J- 
qualified as estimated with a low bias or UJ qualified as estimated less than the 
reporting limit. Additionally, due to the low (<50%) LCS/LCSD recoveries of 
Cadmium in step 4, Mercury in steps 1 and 3 and Selenium in step 5, the associated 
sample results are R qualified as rejected. Due to the high LCS/LCSD (>125%) 
recoveries of Cadmium in step 2 and Zinc in step 2, the concentrations of Cadmium 
and Zinc in step 2 for the associated samples are J+ qualified as estimated with a high 
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bias. 
 

Sample  Metal  Step Laboratory 
Concentration 
(mg/kg) 

Validation 
concentration 
(mg/kg) 

OU1-SS-SB301-0-1 Cadmium 2 34.0 34.0 J+ 
Cadmium 4 3.2 3.2 R 
Lead 2 38.6 38.6 J- 
Mercury 1 0.013 U 0.013 R 
Mercury 3 0.013 U 0.013 R 
Selenium 5 0.68 J 0.68 R 
Zinc 2 513 J 513 J+ 

OU1-SS-SB302-10.5-11.5 Cadmium 2 5.4 5.4 J+ 
Cadmium 4 1.1 1.1 R 
Lead 2 5.7 U 5.7 UJ 
Mercury 1 0.013 U 0.013 R 
Mercury 3 0.013 U 0.013 R 
Selenium 5 0.39 BJ 0.36 R 
Zinc 2 7.8 BJ 7.8 J+ 

OU1-SS-SB304-58-59 Cadmium 2 5.4 5.4 J+ 
Cadmium 4 2.6 2.6 R 
Lead 2 5.2 U 5.2 UJ 
Mercury 1 0.011 U 0.011 R 
Mercury 3 0.011 U 0.011 R 
Selenium 5 0.49 BJ 0.49 R 
Zinc 2 27.9 J 27.9 J+ 

 * The laboratory J qualifier indicates method blank contamination; the laboratory B qualifier indicates 
an estimated concentration, less than the reporting limit but above the MDL. The validation J 
qualifier indicates estimated value. 

 
1.6 Matrix Spike/Matrix Spike Duplicate (MS/MSD) 

MS/MSD pairs were not performed. Precision and accuracy were assessed from the 
LCS/LCSD pairs; precision was also assessed from the laboratory duplicate sample. 
 

1.7 Laboratory Duplicate Samples 
Sample OU1-SS-SB302-10.5-11.5 was analyzed as the laboratory duplicate. The 
relative percent differences (RPD) were within the laboratory acceptance limits (0-
30%), with the following exceptions.  
 

Metal Step RPD (%) 
Arsenic 2 200 
Cadmium 4 62 

7 47 
Chromium 4 200 
Lead  4 71 
Zinc 7 39 

 
Therefore, the concentrations of Arsenic in step 2, Cadmium in steps 4 and 7, 
Chromium in step 4, Lead in step 4 and Zinc in step 7 in sample OU1-SS-SB302-
10.5-11.5 are J qualified as estimated. 
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Sample  Metal  Step Laboratory 
Concentration* 
(mg/kg) 

Validation 
concentration 
(mg/kg) 

OU1-SS-SB302-10.5-
111.5 

Arsenic 2 2.1 B 2.1 J 
Cadmium 4 1.1  1.1 J 

7 0.23 B 0.23 J 
Chromium 4 0.18 B 0.18 J 
Lead  4 2.0 2.0 J 
Zinc 7 129 J 129 J 

* The laboratory J qualifier indicates method blank contamination; the laboratory B qualifier 
indicates an estimated concentration, less than the reporting limit but above the MDL. The 
validation J qualifier indicates estimated value. 

 
1.8 Serial Dilutions 

The percent differences for the serial dilution for the total metals analysis of sample 
OU1-SS-SB302-10.5-11.5 were outside the laboratory acceptance criteria for 
Cadmium, Chromium, Copper, Nickel, Lead and Zinc; therefore the total Cadmium, 
Chromium, Copper, Nickel, Lead and Zinc concentrations for sample OU1-SS-
SB302-10.5-111.5  are J qualified as estimated.  
 
The percent difference for the serial dilution for Lead in steps 4 and 5, Nickel in step 
5 and Zinc in step 5, using sample OU1-SS-SB302-10.5-11.5, were outside the 
laboratory acceptance criteria. Therefore, the concentrations for Lead in steps 4 and 
5, Nickel in step 5 and Zinc in step 5 for sample OU1-SS-SB302-10.5-11.5 are J 
qualified as estimated. 
 

Sample  Metal  Step Laboratory 
Concentration* 
(mg/kg) 

Validation 
concentration 
(mg/kg) 

OU1-SS-SB302-10.5-11.5 Cadmium Total 47.0 47.0 J 
Chromium Total 52.1 52.1 J 
Copper Total 50.8 50.8 J 
Nickel Total 56.7 56.7 J 
Lead Total 56.7 56.7 J 
Zinc Total 3780 J 3780 J 
Lead 4 2.0 2.0 J 
Lead 5 39.8 39.8 J 
Nickel 5 22.3 22.3 J 
Zinc 5 534 534 J 

* The laboratory J qualifier indicates method blank contamination. The validation J qualifier 
indicates estimated value. 

 
1.9 Total Metals Comparison 

A comparison of the total metals concentrations and the sums of the SEP fraction 
results was made. The relative percent difference between the two values was 
compared to a criterion of 40% RPD. Most of the results compared well; the metals 
with RPDs >40% are in bold in the table below. No qualifications were made based 
on this comparison. Identified issues with sequential extraction include extraction 
efficiency, reagent specificity and selectivity and element redistribution; these issues 
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may explain some of the differences between the sum of the SEP concentrations and 
the total concentrations. 
 
 

Sample  Metal Total 
Concentration* 
(mg/kg) 

Sum of SEP 
Concentrations 
(mg/kg) 

Relative 
Percent 
Difference 
(%) 

OU1-SS-SB301-0-1 Arsenic 117 109 7 
Cadmium 75.7 92.2 20 
Chromium 54.3 30.5 56 
Copper 511 438 15 
Lead 3140 3160 1 
Mercury 14.1 10.6 28 
Nickel 45.9 44.8 2 
Selenium 1.8 2.3 24 
Zinc 53300 J 63300 17 

OU1-SS-SB302-
10.5-11.5 

Arsenic 32.7 25.0 27 
Cadmium 47.0 44.9 5 
Chromium 52.1 44.4 16 
Copper 50.8 42.2 18 
Lead 56.7 57.7 2 
Mercury 0.13 U 0.13 U 0 
Nickel 73.3 57.1 25 
Selenium 0.63 U 1.0 200 
Zinc 3780 J 3820 1 

OU1-SS-SB304-58-
59 

Arsenic 9.9 14.6 38 
Cadmium 90.9 90.8 0 
Chromium 38.1 45.8 18 
Copper 428 369 15 
Lead 284 373 27 
Mercury 0.11 U 0.11 U 0 
Nickel 49.4 43.8 12 
Selenium 0.77 UG 0.49 200 
Zinc 21000 15100 33 

 * The laboratory J qualifier indicates method blank contamination; the laboratory UG 
qualifier indicates the laboratory reported an elevated reporting limit due to matrix 
interferences.
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ATTACHMENT A 
DATA VALIDATION QUALIFIER DEFINITIONS 

AND INTERPRETATION KEY 
Assigned by GeoSyntec’s Data Review Team 

 
 

DATA QUALIFIER DEFINITIONS 
U The analyte was analyzed for, but was not detected above the reported sample 

quantitation limit. 
J The analyte was positively identified; the associated numerical value is the 

approximate concentration of the analyte in the sample. 
J+ The analyte was positively identified; however, the associated numerical value is 

likely to be higher that the concentration of the analyte in the sample due to positive 
bias attributable to matrix interference. 

UJ The analyte was not detected above the reported sample quantitation limit.  
However, the reported quantitation limit is approximate and may or may not 
represent the actual limit of quantitation necessary to accurately and precisely 
measure the analyte in the sample. 

R The sample results are rejected due to serious deficiencies in the ability to analyze 
the sample and meet quality control criteria.  The presence or absence of the analyte 
cannot be verified. 
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Memorandum 

TO:  Richard Berggreen 
          
DATE:   April 7, 2010 
 
FROM:  Geosyntec Consultants QA/QC Group            

SITE: Mattheissen and Hegeler Zinc Company Site, OU1 

SUBJECT:  Summary of Tier II Validation of analytical results for CAS Report R1001329 

 
Introduction 
This report summarizes the findings of the Tier II validation of three slag samples collected on 
behalf of the Mattheissen and Hegeler Zinc Company Site, OU1 project. These samples were 
collected on August 12-13, 2009. The samples were analyzed by Columbia Analytical Services, 
Inc. (CAS), Rochester, New York for total metals by EPA methods 6020 and 6010B, mercury by 
EPA method 7471A and total solids by EPA modified method 160.3. 
 
The data were reviewed in accordance with the principles presented in USEPA National 
Functional Guidelines for Laboratory Data Review, Inorganics (EPA, 2004), and per the 
requirements of the QAPP, the laboratory standard operating procedures and the specified 
methods. 
 
Data for the following samples were reviewed.   
 

 

 
 
Matrix –slag 
 
Executive Summary 
The analyses were performed as requested on the chain of custody (COC). The matrix on the 
COC was marked as “other”; the report narrative indicated that soil samples were received. In 
addition, the report narrative indicated that the samples were analyzed outside the method specific 
holding times at the client’s request. 

Lab ID Client ID 
R1001329-001 OU1-SS-LRS-414S-0908 
R1001329-002 OU1-SS-SLP-416S-0908 
R1001329-005 OU1-SS-SLP-417S-0908 
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The report narrative also stated that the CRDL (low level) standard percent recovery for zinc was 
outside the control limits; review of the full data package indicated that the recovery was high, 
162% recovery. Since the recovery was less than 180% and the associated sample results were 
greater than two times the reporting limit, no sample qualifications are required.  
 
1.0 Metals Analyses of Soil Samples (EPA Methods 6020/6010B/7471A) 
The slag samples were analyzed for the requested metals and mercury (EPA 6020/6010B/7471A) 
following metals and mercury digestion. Validation was performed on the laboratory data. The 
laboratory data were reviewed to evaluate compliance with the methods, laboratory SOPS and the 
quality of the data reported.  The following summarizes the results of this review.   
 
The areas of review are listed below. A leading check mark ( ) indicates an area of review in 
which the data were acceptable.  A preceding crossed circle (⊗) signifies areas where issues were 
raised during the course of the validation review and should be considered to determine any 
impact on data quality and usability. 
 

⊗ Data Completeness 
 Internal Standards 

⊗ Holding Times and Preservation 
⊗ Blanks 

 Laboratory Control Samples 
⊗ Matrix Spike/Matrix Spike Duplicate Samples 
⊗ Laboratory Duplicate Samples 

 Serial Dilutions 
 
1.1 Data Completeness 

The analyses were performed as requested on the COC. The analytical completeness 
for the project, defined as the ratio of the number of valid analytical results (valid 
analytical results include values qualified as estimated) to the total number of 
analytical results requested on samples submitted for analysis, is 97%. As noted 
below in the Holding Time and Preservation section, the samples were analyzed 
outside the method-specified holding times. The concentrations of selenium and 
thallium in sample OU1-SS-LRS-414S-0908 are R qualified as rejected. 
 

1.2 Internal Standards  
The internal standard recoveries are not part of the Level II data package; however, 
the report narrative indicated that the internal standard recoveries for Ge were high 
and outside the laboratory acceptance criteria in sample OU1-SS-SLP-417S-0908. 
Based on professional judgment, no qualifications are required for sample OU1-SS-
SLP-417S-0908 since the internal standard recovery in another dilution (ten-fold 
dilution) of the sample was acceptable.  
 

1.3 Holding Times and Preservation 
The analyses were performed outside the method-specified holding times for 
methods 7471A, 6010B and 6020. The samples were collected on 8/12-13/09 and 
analyzed more than 6 months outside the holding time for mercury and more than 1 

Appendix G-4-1a: Data Validation Reports, COCs, Analytical Lab Reports 
Matthiessen & Hegeler Zinc Site 

Final Remedial Investigation Report



R1001329 Data Validation Report 
Mattheissen and Hegeler Zinc Company Site, OU1 
Page 3 of 8  
 

 3

month outside the holding times for the other metals. Therefore, the detected 
concentrations of metals in the samples are J- qualified as estimated with a low bias 
and the undetected concentrations of metals in the samples are R qualified as 
rejected. 
 

Sample ID  Compound Laboratory 
Result (mg/kg) 

Validation 
Result (mg/kg) 

OU1-SS-LRS-414S-0908 Aluminum 17200 17200 J- 
Arsenic 7.3 7.3 J- 
Barium 53.4 53.4 J- 
Beryllium 3.1 3.1 J- 
Cadmium 1.8  1.8 J- 
Calcium 25300 25300 J- 
Chromium 3.0  3.0 J- 
Cobalt 5.9 5.9 J- 
Copper 309 309 J- 
Iron 57200 57200 J- 
Lead 35.9 35.9 J- 
Magnesium 1150 1150 J- 
Manganese 1360 1360 J- 
Mercury 0.251 0.251J- 
Nickel 21.7 21.7 J- 
Potassium 681 J 681 J- 
Selenium 0.542 U 0.542 R 
Silver 14.0 14.0 J- 
Antimony 25.6 J 25.6 J- 
Sodium 564 J 564 J- 
Thallium 0.012 U 0.012 R 
Vanadium 11.1 11.1 J- 
Zinc 8180 8180 J- 

OU1-SS-SLP-416S-0908 Aluminum 5790 5790 J- 
Arsenic 11.3 11.3 J- 
Barium 103 103 J- 
Beryllium 0.477 J 0.477 J- 
Cadmium 17.8  17.8 J- 
Calcium 4660 4660 J- 
Chromium 15.2  15.2 J- 
Cobalt 6.4 6.4 J- 
Copper 110 110 J- 
Iron 106000 106000 J- 
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Sample ID  Compound Laboratory 
Result (mg/kg) 

Validation 
Result (mg/kg) 

Lead 208 208 J- 
Magnesium 639 J 639 J- 
Manganese 389 389 J- 
Mercury 0.537 0.537 J- 
Nickel 17.5 17.5 J- 
Potassium 1050 J 1050 J- 
Selenium 2.2  2.2 J- 
Silver 5.3 J 5.3 J- 
Antimony 2.1 J 2.1 J- 
Sodium 354 J 354 J- 
Thallium 0.172 J 0.172 J- 
Vanadium 24.2 24.2 J- 
Zinc 5930 5930 J- 

OU1-SS-SLP-417S-0908 Aluminum 5310 5310 J- 
Arsenic 209 209 J- 
Barium 305 305 J- 
Beryllium 0.377 J 0.377 J- 
Cadmium 5.6  5.6 J- 
Calcium 5610 5610 J- 
Chromium 7.3  7.3 J- 
Cobalt 29.8 29.8 J- 
Copper 4190 4190 J- 
Iron 85900 85900 J- 
Lead 1050 1050 J- 
Magnesium 1920 1920 J- 
Manganese 1830 1830 J- 
Mercury 0.034 J 0.034 J- 
Nickel 958 958 J- 
Potassium 731 J 731 J- 
Selenium 3.4 J  3.4 J- 
Silver 51.9 51.9 J- 
Antimony 138 138 J- 
Sodium 735 J 735 J- 
Thallium 0.013 J 0.013 J- 
Vanadium 6.2 6.2 J- 
Zinc 30100 30100 J- 
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1.4 Blanks 

1.4.1 Preparation (Method) Blank 
The preparation blanks met the acceptance criteria, with the following 
exceptions. Copper, iron, magnesium and antimony were detected in the 
method blank at estimated concentrations less than the reporting limit and 
greater than the IDL. However, since the concentrations of copper, iron, 
magnesium and antimony in the associated samples are greater than the 
reporting limits, no sample qualifications are required. Cobalt was detected in 
the method blank at a concentrations greater than the reporting limit. 
Validation guidance indicates that the concentrations of cobalt in the associated 
samples that are less than ten times the method blank concentration are J+ 
qualified as estimated with a high bias. However, since the cobalt 
concentrations in the associated samples were qualified due to analyses outside 
the holding time, no additional qualifications are applied. 
 

1.4.1 Field Blanks 
Equipment blanks and field blanks were collected on 8/12-13/09 with the 
samples and reported in laboratory report R0904599.  The field blanks and 
equipment blanks met the acceptance criteria, with the following exceptions. 
 
Barium and calcium were detected in equipment blank OU1-GW-MW401A-
090812 and calcium was detected in equipment blank OU1-GW-MW401B-
090812, at estimated concentrations less than the reporting limit and greater 
than the IDL. The concentrations of barium and calcium in the associated 
sample are greater than the reporting limit; therefore, no sample qualifications 
are required.  
 
Copper and thallium were detected in equipment blank OU1-GW-MW401A-
090812 at estimated concentrations. The copper concentration in the associated 
sample is greater than ten times the equipment blank concentration (not 
estimated concentrations); therefore, no copper qualifications are required. The 
thallium concentration in the associated sample is not detected; therefore, no 
thallium qualifications are required. 
 
Calcium and manganese were detected in field blank OU1-GW-MW405-
090813 at estimated concentrations less than the reporting limit and greater 
than the IDL. No sample qualifications were required since the calcium and 
manganese concentrations in the associated samples are greater than the 
reporting limits. 
 
Copper was detected in equipment blank OU1-GW-MW401B-090813 at an 
estimated concentration. No sample qualifications were required since the 
copper concentrations in the associated samples are greater than ten times the 
equipment blank concentration. 

 
Barium, calcium and cobalt were detected in equipment blank OU1-GW-
MW401A-090813 at estimated concentrations less than the reporting limits and 
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greater than the IDL. No sample qualifications were required since the barium, 
calcium and cobalt concentrations in the associated samples are greater than the 
reporting limits. 

 
Copper and nickel were detected in equipment blank OU1-GW-MW401A-
090813 at estimated concentrations. No sample qualifications were required 
since the copper and nickel concentrations in the associated samples are greater 
than ten times the equipment blank concentrations. 

 
Iron, manganese and zinc were detected in equipment blank OU1-GW-
MW401A-090813 at concentrations greater than the reporting limits. No 
sample qualifications were required since the iron, manganese and zinc 
concentrations in the associated samples are greater than ten times the 
equipment blank concentrations. 
 

1.5 Laboratory Control Samples (LCS) 
The percent recoveries in the LCSs were within the acceptance limits. 
 

1.6 Matrix Spike (MS)  
Sample OU1-SS-SLP-417S-0908 was analyzed as the matrix spike for the method 
6020 analyses; the compound recoveries were within the laboratory acceptance 
criteria, with the following exceptions. The spike recovery acceptance criteria do not 
apply for arsenic, barium, cobalt, copper, lead and nickel since the concentrations of 
arsenic, barium, cobalt, copper, lead and nickel in the unspiked sample exceeded the 
spike concentration by a factor of four or greater. In addition, the recoveries of 
cadmium, chromium and selenium were low and outside the laboratory acceptance 
criteria; the post digestion spikes were within the laboratory acceptance criteria. 
Validation guidance indicates that the concentrations of cadmium, chromium and 
selenium in the associated samples are J qualified as estimated. However, since the 
metal concentrations in sample OU1-SS-SLP-417S-0908 were qualified due to 
analyses outside the holding time, no additional qualifications are applied.  
 
It was noted that no matrix spike information was reported for the mercury and 
method 6010B analyses since the sample used for the MS was a batch QC sample.  
 

1.7 Laboratory Duplicate Samples 
Sample OU1-SS-SLP-417S-0908 was analyzed as the laboratory duplicate for the 
method 6020 analyses. The RPD results were acceptable, with the following 
exceptions. The RPD duplicate results for sample OU1-SS-SLP-417S-0908 for 
arsenic, barium, cadmium, chromium, cobalt, copper, lead and vanadium were high 
and outside the laboratory acceptance criteria. Validation guidance indicates that the 
concentrations of arsenic, barium, cadmium, chromium, cobalt, copper, lead and 
vanadium in the associated samples are J qualified as estimated.  However, since the 
metal concentrations in sample OU1-SS-SLP-417S-0908 were qualified due to 
analyses outside the holding time, no additional qualifications are applied.  
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It was noted that no duplicate information was reported for the mercury and method 
6010B analyses since the sample used for the laboratory duplicate was a batch QC 
sample.  
 

1.8 Serial Dilutions 
The percent differences for the compounds for the serial dilution of sample OU1-SS-
SLP-417S-0908 were within of the laboratory acceptance criteria. 
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ATTACHMENT A 
DATA VALIDATION QUALIFIER DEFINITIONS 

AND INTERPRETATION KEY 
Assigned by Geosyntec’s Data Review Team 

 
 

DATA QUALIFIER DEFINITIONS 
U The analyte was analyzed for, but was not detected above the reported sample 

quantitation limit. 
J The analyte was positively identified; the associated numerical value is the 

approximate concentration of the analyte in the sample. 
J+ The analyte was positively identified; however, the associated numerical value is 

likely to be higher that the concentration of the analyte in the sample due to bias 
attributable to matrix interference. 

J- The analyte was positively identified; however, the associated numerical value is 
likely to be lower that the concentration of the analyte in the sample due to bias 
attributable to matrix interference. 

UJ The analyte was not detected above the reported sample quantitation limit.  
However, the reported quantitation limit is approximate and may or may not 
represent the actual limit of quantitation necessary to accurately and precisely 
measure the analyte in the sample. 

R The sample results are rejected due to serious deficiencies in the ability to analyze 
the sample and meet quality control criteria.  The presence or absence of the analyte 
cannot be verified. 
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Memorandum 

TO:  Nandra Weeks 
          
DATE:   February 28, 2008 
 
FROM:  Geosyntec Consultants QA/QC Group            

SITE: Mattheissen and Hegeler Zinc Company Site, OU1 

SUBJECT:  Summary of Tier III Validation of analytical results for CAS Report R2741246 

 
Introduction 
This report summarizes the findings of the full validation of 7 groundwater samples, one trip 
blank, one field blank and one equipment blank collected on behalf of the Mattheissen and 
Hegeler Zinc Company Site, OU1 project. These samples were collected on January 14, 15, and 
17, 2008. The samples were analyzed by Columbia Analytical Services, Inc. (CAS), Rochester, 
New York. The samples were analyzed for Volatile Organic Compounds by EPA Method 8260B, 
Semivolatile Organic Compounds by EPA Method 8270C, Total and Dissolved metals by EPA 
Methods 6020 and 6010B, Total and Dissolved Mercury by EPA Method 7470A, Total Organic 
Carbon (TOC) by EPA Method 415.1, Cyanide by EPA Method 9012A, Sulfate by EPA Method 
300.0 and ortho-Phosphate by EPA Method 365.1.  
 
The data were reviewed in accordance with the principles presented in USEPA National 
Functional Guidelines for Laboratory Data Review, Organics (EPA, 2005), USEPA National 
Functional Guidelines for Laboratory Data Review, Inorganics (EPA, 2004), and per the 
requirements of the QAPP, the laboratory standard operating procedures and the specified 
methods. 
 
Data for the following samples were reviewed.   
 
Lab ID Client ID 

1060748  OU1-GW-G-101-0712  
1060749  OU1-GW-G-02-0712  
1060754  OU1-GW-MW-A-0712  
1060756  OU1-GW-MW404-0712  
1060760  OU1-GW-P-7-0712  
1060765  OU1-GW-P-9-0712  
1060781  OU1-GW-MW402-0712  
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1060782  OU1-GW-G-04-0712  
1060783  OU1-GW-MW405-0712  
1060784  OU1-GW-MW401-0712  
1060785  OU1-GW-MW404-0712  
1060786  SOLUBLE OU1-GW-G-101-0712  
1060787  SOLUBLE OU1-GW-MW-A-0712 
1060788 SOLUBLE OU1-GW-MW404-071 
1060789  SOLUBLE OU1-GW-G-04-0712  
 
Matrix – groundwater, 3 aqueous trip blank, 1 aqueous field blank and 1 aqueous 
equipment blank 
 
 
Executive Summary 
All analyses were performed as requested on the chain of custody (COC), except as noted below.  
 
Sample OU1-GW-G-101-0712 was not analyzed for volatiles by EPA Method 8260B, although 
requested on the COC. In addition, this sample was analyzed for TOC, although the COC did not 
request that analysis. Based on email communication between the laboratory and client, the 
sample was collected in the bottle preserved with sulfuric acid, which is appropriate to the TOC 
analysis; therefore, the volatiles analysis could not be performed since some organic compounds 
break down with sulfuric acid preservation.  
 
The methods listed on the COC for TOC analysis and ortho-phosphate analysis were EPA 
Method 9060 and EPA Method 300.0/9056, respectively. The methods used by the laboratory for 
analysis were EPA Method 415.1 for TOC and EPA Method 365.1 for ortho-phosphate. 
 
The collection dates for the samples on the COC did not list the year; for example, the collection 
date was listed as 12/5.   
 
Incorrect error correction was observed on the COC instead of the proper procedure of a single 
strike through, correction, and initials and date of person making the correction. 
 
All holding times were met, with the exception of the ortho-phosphate analyses of samples OU1-
GW-G-02-0712 and OU1-GW-G-04-0712. Both samples were received after the 48 hour holding 
time had expired. The samples were analyzed within 96 hours of sample collection, per 
instructions from the client. 
 
1.0 Volatile Organic Compounds (EPA Method 8260B) 
Full validation including recalculation was performed with the laboratory data for the analysis of 
volatile organic compounds (EPA Method 8260B). The laboratory data were reviewed to evaluate 
compliance with this method, and the quality of the data reported. The following summarizes the 
results of this review.   
 
The areas of review are listed below. A leading check mark ( ) indicates an area of review in 
which all data were acceptable.  A preceding crossed circle (⊗) signifies areas where issues were 
raised during the course of the validation review and should be considered to determine any 
impact on data quality and usability. 
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  Data Completeness 

 Holding Times and Preservation 
 Calibrations  
 Internal Standards  
 Performance Check Sample  

 ⊗ Blanks 
 System Monitoring Compounds (Surrogates) 
 Matrix Spike/Matrix Spike Duplicate Sample 
 Laboratory Control Samples 

  Compound Identification and Quantitation 
 
1.1 Data Completeness 

All analyses were performed as requested on the COC.  
 

1.2 Holding Times and Preservation 
All samples were analyzed within the 14 day technical holding time from date of 
collection for volatiles.   
 

1.3 Calibrations 
 

1.3.1 Initial Calibrations (ICAL) 
Appropriate initial calibrations were performed for each analyte. Based on the 
method of calibration, the laboratory calculated the percent relative standard 
deviation (%RSD) of the relative response factors (RRFs). For all target 
analytes, the RRFs met the method criteria; the RSDs met the method criteria 
for all compounds or the coefficient of determination (r2) was greater than or 
equal to 0.990 for the curve fit calibrations. 

 
1.3.2 Continuing Calibration Verification (CCV)  

For all target analytes, the RRFs met the method criteria; the percent 
differences (%D) between the RRFs in the initial and continuing calibration 
standards for all target analytes were within the method acceptance criteria. 
 

1.4 Internal Standards 
All internal standard retention times are within ±30 seconds of the associated 
continuing calibration internal standard retention time.  All internal standard area 
counts were within the acceptance criteria (>50% and <150%) of the associated 
continuing calibration internal standard area counts. 
 

1.5 Performance Check Samples 
An instrument performance check sample (tune standard) was analyzed at the 
beginning of each 12-hour period during sample analysis.  The samples were 
analyzed within the 12-hour period.  All ion abundance criteria were met for 
bromofluorobenzene (BFB).  

 
1.6 Blanks 

Methylene chloride was detected in the method blank, at an estimated concentration 
greater than the method detection limit (MDL) but less than the reporting limit (RL). 
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Therefore, the estimated concentrations of methylene chloride in the samples greater 
than the MDL but less than the RL are U qualified as not detected at the RL. 
 
Sample ID Compound Laboratory 

Result (ug/L) 
Validation 
Result (ug/L) 

OU1-GW-MW-A-0712 Methylene chloride 0.24 JB 1.0 U 
OU1-GW-MW404-0712 Methylene chloride 0.26 JB 1.0 U 
OU1-GW-MW402-0712 Methylene chloride 0.28 JB 1.0 U 

OU1-GW-MW405-0712  Methylene chloride 0.27 JB 1.0 U 

OU1-GW-MW401-0712  Methylene chloride 0.22 JB 1.0 U 

 
Sample OU1-GW-MW402-0712 was submitted as the trip blank. Acetone and 
methylene chloride were detected in the trip blank at estimated concentrations greater 
than the MDL, but less than the RL. Acetone was not detected in the associated 
samples and as noted above, methylene chloride was detected in the laboratory 
method blank resulting in qualification of the associated samples including the trip 
blank. No additional sample qualifications were made to the methylene chloride 
concentrations in the samples based on the trip blank results. 
 
Sample OU1-GW-MW405-0712 was submitted as the field blank. Acetone, 2-
butanone and methylene chloride were detected in the field blank at estimated 
concentrations greater than the MDL, but less than the RL. Acetone and 2-butanone 
were not detected in the associated samples, and again as noted above, methylene 
chloride was detected in the laboratory method blank resulting in the qualification of 
the associated samples including the field blank. No additional sample qualifications 
were made to the methylene chloride concentrations in the associated samples based 
on the field blank results. 
 
Sample OU1-GW-MW401-0712 was submitted as the equipment blank. Acetone, 2-
butanone and methylene chloride were detected in the equipment blank at estimated 
concentrations greater than the MDL, but less than the RL. Acetone and 2-butanone 
were not detected in the associated samples, and as noted above, methylene chloride 
was detected in the laboratory method blank and associated samples including the 
equipment blank. No additional sample qualifications were made to the methylene 
chloride concentrations in the associated samples based on the equipment blank 
results. 
 

1.7 System Monitoring Compounds (Surrogates) 
All surrogate recoveries were within the laboratory acceptance limits. 
 

1.8 Laboratory Control Samples (LCS) 
All LCS recoveries were within the laboratory control limits. 
 

  1.9 Matrix Spike/Matrix Spike Duplicate Sample (MS/MSD) 
Sample OU1-GW-MW-A-0712 was analyzed as the MS/MSD. All recoveries and 
RPDs were within the laboratory control limits. 
 

Appendix G-4-1a: Data Validation Reports, COCs, Analytical Lab Reports 
Matthiessen & Hegeler Zinc Site 

Final Remedial Investigation Report



5 of 15  Carus R2741246 DV Report  

 5

  1.10 Compound Identification and Quantitation 
 All compound identifications and quantitations were appropriate. 
 

2.0 Semivolatile Organic Compounds (EPA Method 8270C) 
Full validation including recalculation was performed on the laboratory data for the analysis of 
semivolatile organic compounds (EPA Method 8270C). The laboratory data were reviewed to 
evaluate compliance with this method, and the quality of the data reported. The following 
summarizes the results of this review.   
 
The areas of review are listed below. A leading check mark ( ) indicates an area of review in 
which all data were acceptable.  A preceding crossed circle (⊗) signifies areas where issues were 
raised during the course of the validation review and should be considered to determine any 
impact on data quality and usability. 
 
  Data Completeness 

 Holding Times and Preservation 
⊗ Calibrations  

 Internal Standards  
⊗ Performance Check Sample  

 ⊗ Blanks 
  System Monitoring Compounds (Surrogates) 

⊗ Laboratory Control Samples 
⊗ Matrix Spike/Matrix Spike Duplicate 

   Compound Identification and Quantitation 
 
2.1 Data Completeness 

All analyses were performed as requested on the COC.  
 
2.2 Holding Times and Preservation 

The samples for semivolatile analysis were extracted within the 7 day technical 
holding time from date of collection and analyzed within the 40 day technical holding 
time from date of extraction.       

 
2.3 Calibrations 

 
2.3.1 Initial Calibrations (ICAL) 

Appropriate initial calibrations were performed for each analyte. Based on the 
method of calibration, the laboratory calculated the %RSD of the RRFs. For all 
target analytes, the RRFs met the method criteria; the RSDs met the method or 
validation criteria for all compounds or the coefficient of determination (r2) 
was greater than or equal to 0.990 for the curve fit calibrations. It was noted 
that linear curve fits using only 5 points were used for 2,4-dinitrophenol and 
pentachlorophenol; Method 8000 requires the use of a minimum of 6 points for 
linear curve fits. However, based on professional judgment, no sample 
qualifications were made. 
 

2.3.2 Continuing Calibration Verification (CCV)  
For all target analytes, the RRFs met the method criteria; the percent 
differences (%D) between the RRFs in the initial and continuing calibration 
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standards for all target analytes were within the method or validation 
acceptance criteria.  
 

2.4 Internal Standards 
All internal standard retention times are within ±30 seconds of the associated 
continuing calibration internal standard retention time.  All internal standard area 
counts were within the acceptance criteria (>50% and <150%) of the associated 
continuing calibration internal standard area counts.  

 
2.5 Performance Check Samples 

An instrument performance check sample was analyzed at the beginning of each 
12-hour period during sample analysis.  The samples were analyzed within the 
12-hour period.  All ion abundance criteria were met for decafluorotriphenyl-
phosphine (DFTPP). It was noted that on all 5B Forms, the percent relative 
abundances for mass 441 compared to mass 443 were wrong. However, the raw data 
confirmed that mass 441 passed the method criteria; therefore, no sample 
qualifications were required. The laboratory was notified of the error. 
 

2.6 Blanks 
There were no detections of the project compounds of concern in the laboratory 
method blank. 
 
Sample OU1-GW-MW401-0712 was submitted as the equipment blank. The 
following compounds were detected in the equipment blank: Bis(2-
ethylhexylphthalate, fluoranthene and phenanthrene. However, since none of these 
compounds were detected in the associated samples, no sample qualifications were 
required. 
 

2.7 System Monitoring Compounds (Surrogates) 
All surrogate recoveries were within the laboratory acceptance limits. 
 

2.8 Laboratory Control Samples (LCS) 
All LCS recoveries were within the laboratory control limits, with the exception of  
benzaldehyde, which had high recoveries, outside of the laboratory control limits, in 
the LCS and LCSD. However, since benzaldehyde was not detected in any of the 
samples, no sample qualifications were required. Additionally, 3-Nitroaniline 
recovery in the LCS was low and outside of the laboratory control limits. Therefore, 
the undetected concentrations of 3-nitroaniline in the samples are UJ qualified as 
estimated less than the RL. 
 
Sample ID Compound Laboratory 

Result (ug/L) 
Validation 
Result (ug/L) 

OU1-GW-101-0712 3-Nitroaniline 50 U 50 UJ 
OU1-GW-MW-A-0712 3-Nitroaniline 47 U 47 UJ 
OU1-GW-MW404-0712 3-Nitroaniline 47 U 47 UJ 

OU1-GW-MW401-0712  3-Nitroaniline 47 U 47 UJ 

 
2.9 Matrix Spike/Matrix Spike Duplicate (MS/MSD) 
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Sample OU1-GW-MW-A-0712 was analyzed as the MS/MSD. All recoveries and 
RPDs were within the laboratory control limits, with the following exceptions. 
Benzaldehyde recoveries in the MS/MSD were high and outside of the laboratory 
control limits. However, since benzaldehyde was not detected in sample OU1-GW-
MW-A-0712, no sample qualifications were required. The following compounds had 
low recoveries outside of the laboratory control limits in the MS and/or MSD: 
3,3’dichlorobenzidine, 3-nitroaniline, and 4-nitroaniline. Therefore, the undetected 
concentrations of 3,3’-dichlorobenzidine, 3-nitroaniline, and 4-nitroaniline in sample 
OU1-GW-MW-A-0712 are UJ qualified as estimated less than the RL. 
 
Sample ID Compound Laboratory 

Result (ug/L) 
Validation 
Result (ug/L) 

OU1-GW-MW-A-0712 3-Nitroaniline 47 U 47 UJ 
4-Nitroaniline 47 U 47 UJ 
3,3’- Dichlorobenzidine 9.4 U 9.4 UJ 

 
 

2.10 Compound Identification and Quantitation 
All compound identifications and quantitations were appropriate. 
 

 
3.0 Metals (EPA Methods 6020/6010B/7470A) 
The water samples were analyzed for the requested total and dissolved metals and Mercury (EPA 
6020/6010B/7470A/7471A) following metals digestion and mercury digestion. Validation was 
performed on the laboratory data. The laboratory data were reviewed to evaluate compliance with 
the methods, laboratory SOPS and the quality of the data reported.  The following summarizes 
the results of this review.   
 
The areas of review are listed below. Those areas that were only reviewed as part of full 
validation and recalculation are designated below. A leading check mark ( ) indicates an area of 
review in which all data were acceptable.  A preceding crossed circle (⊗) signifies areas where 
issues were raised during the course of the validation review and should be considered to 
determine any impact on data quality and usability. 
 

 Data Completeness 
 Holding Times and Preservation 
 Calibrations  
 Blanks 
 Laboratory Control Samples 

⊗ Matrix Spike/Matrix Spike Duplicate Samples 
⊗ Laboratory Duplicate Samples 
⊗ Serial Dilutions 

 Compound Identification and Quantitation 
 
3.1 Data Completeness 

All analyses were performed as requested on the COC.  
 

3.2 Holding Times and Preservation 
All analyses were performed within the method-specified holding times.   
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3.3 Calibrations 

3.3.1 Initial Calibrations (IC) 
All initial calibration requirements were met for inductively coupled 
plasma/mass spectrometry (ICP/MS) analysis, inductively coupled plasma 
(ICP) analysis and cold vapor atomic absorption (CVAA) initial calibrations.   

 
3.3.2 Initial Calibration Verification (ICV) and Continuing Calibration Verification 

(CCV) 
The percent recoveries in all associated ICVs and CCVs were within the QC 
acceptance limits. 
 

3.3.3 CRDL (Detection Limit) Standard 
The CRDL standards were within the control limits. 
  

3.3.4 ICSA/ICSAB (Interference Check) Standards 
The ICSA/ICSAB standards met all acceptance criteria.  
 

3.4 Blanks 
3.4.1 Preparation (Method) Blank 

The preparation blanks met the acceptance criteria, with the following 
exceptions; antimony, arsenic, chromium, copper, manganese and vanadium 
were detected in the preparation blank at estimated concentrations less than the 
RL, but greater than the instrument detection limits (IDL).  However, since 
arsenic, copper, manganese and vanadium were either not detected or detected 
in the associated samples at concentrations greater than the RL, no sample 
qualifications were required. Several samples had antimony and/or chromium 
concentrations at estimated concentrations less than the RL, but greater than 
the IDL; for these samples, the concentrations of antimony and/or chromium 
are U qualified as not detected at the RL. 
 

Sample  Metal  Laboratory 
Concentration 
(ug/L) 

Validation 
concentration 
(ug/L) 

OU1-GW-G-101-0712 Chromium 1.5 B 3.0 U 
Dissolved 
Chromium 

1.2 B 3.0 U 

OU1-GW-P-9-0712 Antimony 0.484 B 1.0 U 
 Chromium 1.3 B 3.0 U 
OU1-GW-G-04-0712 Chromium 1.9 B 3.0 U 
OU1-GW-MW405-0712 Chromium 1.3 B 3.0 U 
OU1-GW-MW401-0712 Antimony 0.406 B 1.0 U 

Chromium 2.6 B 3.0 U 
 
 

3.4.2 Initial Calibration Blanks (ICB) and Continuing Calibration Blanks (CCB) 
The ICBs and CCBs met the acceptance criteria, with the following exceptions. 
Antimony, arsenic, magnesium, manganese, sodium and selenium were 
detected in the ICB and/or CCB at concentrations less than the RL, but greater 
than the IDL. However, since arsenic, magnesium and manganese were either 
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not detected or detected in the associated samples at concentrations greater than 
the RL, no sample qualifications were required. 
 
The samples were analyzed at a five fold dilution for arsenic and selenium. 
Due to the concentrations of arsenic and selenium in several samples as 
compared to the associated ICB or CCBs concentrations of arsenic and 
selenium, the arsenic and selenium concentrations detected in the samples at 
concentrations less than the RL, but greater than the IDL are U qualified as 
undetected at the RL or reported at an elevated RL, based on professional 
judgment. 
 
Samples OU1-GW-MW405-0712 and OU1-GW-MW401-0712 had estimated 
sodium concentrations less than the RL but greater than the IDL. The 
associated CCBs also had estimated sodium concentrations less than the RL 
but greater than the IDL; therefore, the sodium concentrations in samples OU1-
GW-MW405-0712 and OU1-GW-MW401-0712 are U qualified as undetected 
at the RL. 
 

Sample  Metal  Laboratory 
Concentration 
(ug/L) 

Validation 
concentration 
(ug/L) 

OU1-GW-MW404-0712 Selenium 1.6 B 5.0 U 
Dissolved 
Arsenic 

1.6 B 5.0 U 

Dissolved 
Selenium 

7.6 7.6 U 

OU1-GW-P-7-0712 Arsenic 1.3 B 5.0 U 
Selenium 2.6 B 5.0 U 

OU1-GW-P-9-0712 Arsenic 3.4 B 5.0 U 
Selenium 2.7 B 5.0 U 

OU1-GW-G-04-0712 Arsenic 2.1 B 5.0 U 
Dissolved 
Arsenic 

1.7 B 5.0 U 

Dissolved 
Selenium 

5.3 5.3 U 

OU1-GW-MW405-0712 Arsenic 0.574 B 5.0 U 
Selenium 4.0 B 5.0 U 
Sodium 75.9 B 5000 U 

OU1-GW-MW401-0712 Arsenic 1.3 B 5.0 U 
Selenium 4.8 B 5.0 U 
Sodium 288 B 5000 U 

OU1-GW-G-101-07 Dissolved 
Arsenic 

1.9 B 5.0 U 

Dissolved 
Selenium 

6.2 6.2 U 

OU1-GW-MW-A-0712 Dissolved 
Arsenic 

1.3 B 5.0 U 

Dissolved 
Selenium 

6.2 6.2 U 
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3.5 Laboratory Control Samples (LCS) 
All percent recoveries in the LCS were within the acceptance limits. 
 

3.6 Matrix Spike (MS)  
Sample OU1-GW-MW-A-0712 was analyzed as a total metals MS. The compound 
recoveries were within the laboratory control limits, with the following exceptions. 
Calcium, magnesium, manganese, nickel, potassium, and zinc recoveries were high 
and outside of the laboratory control limits; however, since the sample concentrations 
were greater than four times the spike concentrations, no sample qualifications were 
required. 
 
Sample OU1-GW-G-04-0712 was analyzed as a total metals MS. The recoveries 
were within the laboratory control limits, with the following exceptions. Calcium 
recovery was high and magnesium recovery was low, both outside of the laboratory 
control limits; however, since the sample concentrations were greater than four times 
the spike concentrations, no sample qualifications were required. 
 
Sample OU1-GW-MW-A-0712 was analyzed as the dissolved metals MS. The 
recoveries were within the laboratory control limits, with the following exceptions. 
Calcium, magnesium, nickel and sodium recoveries were low and outside of the 
laboratory control limits; however, since the sample concentrations were greater than 
four times the spike concentrations, no sample qualifications were required. 
 

3.7 Laboratory Duplicate Samples 
Sample OU1-GW-MW-A-0712 was analyzed as the laboratory duplicate for both 
total and dissolved metals. The RPD results were acceptable, with the following 
exceptions. Selenium and silver had high RPD results for the total metals analysis, 
outside of the  laboratory control limits; however, since the total selenium and silver 
concentrations in sample OU1-GW-MW-A-0712 are less than five times the RL, no 
sample qualifications are required. 
 
Sample OU1-GW-G-04-0712 was analyzed as a total metals laboratory duplicate. 
The RPD results were acceptable, with the exception of silver; however, since the 
silver concentration in sample OU1-GW-G-04-0712 is less than five times the RL, no 
sample qualifications are required.  
 

3.8 Serial Dilutions 
The percent differences for the compounds for the serial dilution for the total metals 
analysis of sample OU1-GW-MW-A-0712 were outside of the laboratory acceptance 
criteria for selenium and silver; however, these metals concentrations in the serial 
dilution are less than 50 times the IDL. Therefore, no sample qualifications are 
required.  
 
The percent differences for the compounds for the serial dilution for the total metals 
analysis of sample OU1-GW-G-04-0712 were outside of the laboratory acceptance 
criteria for aluminum, antimony, arsenic, chromium, copper, lead, selenium and 
silver; however, these metals concentrations in the serial dilution are less than 50 
times the IDL. Therefore, no sample qualifications are required.  
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The percent differences for the compounds for the serial dilution for the dissolved 
metals analysis of sample OU1-GW-MW-A-0712 were outside of the laboratory 
acceptance criteria for antimony, arsenic, selenium and silver; however, these metals 
concentrations in the serial dilution are less than 50 times the IDL. Therefore, no 
sample qualifications are required.  
  

3.9 Compound Identification and Quantitation 
The project acceptance limits for the ICP-MS internal standards are 30-170% 
recovery. All internal standard recoveries were within the project acceptance limits.  
 
Four samples were analyzed for both total and dissolved metals. All four samples had 
some total metals concentrations less than the dissolved metals concentrations. In 
each of these three samples, the difference between the total and dissolved metals 
concentrations were less then 10% for most metals; however, for samples with 
percent difference greater than 10%, the total and dissolved metals concentrations are 
J qualified as estimated. The following table summarizes the percent differences 
between the total and dissolved iron concentrations and the appropriate qualifications 
for these four samples. 

 
 

Sample Metal Total 
Concentra-
tion (ug/L) 

Dissolved 
Concentra-
tion (ug/L) 

Percent 
Differ-
ence (%) 

Total 
Validation 
Result 
(ug/L) 

Dissolved 
Validation 
Result 
(ug/L) 

OUI-
GW-G-
101-
0712 

Barium 32.9 33.1 1 NA NA 
Calcium 250000 253000 1 NA NA 
Magnesium 132000 135000 2 NA NA 
Nickel 18.7 21.3 13 18.7 J 21.3 J 
Potassium 13900 14000 1 NA NA 
Sodium 272000 275000 1 NA NA 

OUI-
GW-
MW-A-
0712 

Cadmium 81.5 82.4 1 NA NA 
Cobalt 4.5 B 4.7 B 4 NA NA 
Copper 6.3 6.5 3 NA NA 
Magnesium 80100 81200 1 NA NA 
Manganese 4470 4540 2 NA NA 
Nickel 80.6 97.4 19 80.6 J 97.4 J 
Potassium 111000 113000 2 NA NA 

OUI-
GW-
MW-
404--
0712 

Cadmium 81.8 82.9 1 NA NA 
Calcium 720000 703000 2 NA NA 

OUI-
GW-G-
04-0712 

Cobalt 3.1 B 3.2 B 3 NA NA 
Nickel 13.8 14.9 8 NA NA 

NA-not applicable 
 
The concentrations of some compounds in the samples were B qualified by the 
laboratory, indicating an estimated sample concentration less than the RL, but greater 
than the IDL. These concentrations are J qualified as estimated. 
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Sample  Metal  Laboratory 
Concentration 
(ug/L) 

Validation 
concentration 
(ug/L) 

OU1-GW-G-101-0712  Cobalt 2.0 B 2.0 J 
Lead 0.736 B 0.736 J 
Manganese 6.8 B 6.8 J 
Thallium 0.451 B 0.451 J 
Zinc 19.9 B 19.9 J 
Dissolved 
Cobalt 

2.1 B 2.1 J 

Dissolved 
Manganese 

1.1 B 1.1 J 

Dissolved 
Zinc 

10.7 B 10.7 J 

OU1-GW-G-02-0712  Arsenic 1.1 B 1.1 J 
Cadmium 2.1 B 2.1 J 
Lead 2.4 B 2.4 J 
Silver 6.7 B 6.7 J 

OU1-GW-MW-A-0712  Cobalt 4.5 B 4.5 J 
Selenium 1.2 B 1.2 J 
Silver 8.6 B 8.6 J 
Dissolved 
Cobalt 

4.7 B 4.7 J 

Dissolved 
Silver 

7.8 B 7.8 J 

OU1-GW-MW404-0712  Cobalt 4.7 B 4.7 J 
Silver 7.8 B 7.8 J 
Dissolved 
Cobalt 

4.6 B 4.6 J 

Dissolved 
Silver 

6.0 B 6.0 J 

OU1-GW-P-7-0712  Aluminum 86.3 B 86.3 J 
Cadmium  2.7 B 2.7 J 
Chromium 3.4 B 3.4 J 
Copper 4.6 B 4.6 J 
Lead 0.645 B 0.645 J 

OU1-GW-P-9-0712  Cadmium 1.8 B 1.8 J 
Copper 2.7 B 2.7 J 
Silver 9.3 B 9.3 J 

OU1-GW-G-04-0712  Aluminum 57.6 B 57.6 J 
Cobalt 3.1 B 3.1 J 
Copper 1.3 B 1.3 J 
Lead 1.5 B 1.5 J 
Selenium 0.988 B 0.988 J 
Silver 4.4 B 4.4 J 
Dissolved 
Cobalt 

3.2 B 3.2 J 

Dissolved 
Copper 

0.528 B 0.528 J 

Dissolved 
Lead 

0.724 B 0.724 J 

Dissolved 
Silver 

3.9 B 3.9 J 
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OU1-GW-MW405-0712  Calcium 33.0 B 33.0 J 
Copper 2.8 B 2.8 J 
Zinc 4.1 B 4.1 J 

OU1-GW-MW401-0712  Barium 3.5 B 3.5 J 
Calcium 332 B 332 J 
Copper 3.7 B 3.7 J 
Lead 1.1 B 1.1 J 
Magnesium 43.3 B 43.3 J 
Nickel 1.1 B 1.1 J 
Potassium 158 B 158 J 

  
 

4.0 Cyanide (EPA Method 9012), Total Organic Carbon (EPA Method 415.1), Sulfate (EPA 
Method 300.0) and ortho-Phosphate (EPA Method 365.1) 
The water samples were analyzed for cyanide (EPA Method 9012), total organic carbon (TOC 
EPA Method 415.1), sulfate (EPA Method 300.0) and ortho-phosphate (EPA Method 365.1). 
Validation was performed on the laboratory data. The laboratory data were reviewed to evaluate 
compliance with the methods, laboratory SOPs and the quality of the data reported.  The 
following summarizes the results of this review.   
 
The areas of review are listed below. Those areas that were only reviewed as part of full 
validation and recalculation are designated below. A leading check mark ( ) indicates an area of 
review in which all data were acceptable.  A preceding crossed circle (⊗) signifies areas where 
issues were raised during the course of the validation review and should be considered to 
determine any impact on data quality and usability. 
 

⊗ Data Completeness 
⊗ Holding Times and Preservation 

 Calibrations  
 Blanks 
 Laboratory Control Sample 

⊗ Matrix Spike Sample 
⊗ Laboratory Duplicate Sample 

 
4.1 Data Completeness 

All analyses were performed as requested on the COC, with the following 
exceptions. The methods listed on the COC for TOC analysis and ortho-phosphate 
analysis were EPA 9060 and EPA 300.0/9056, respectively. The methods used by the 
laboratory for analysis were EPA 415.1 for TOC and EPA 365.1 for ortho-phosphate. 

 
4.2 Holding Times and Preservation 

All analyses were performed within the method-specified holding times, with the 
following exceptions. Method 365.1 states that samples for ortho-phosphate must be 
preserved with sulfuric acid and analyzed within 28 days of collection. The samples 
were not preserved with sulfuric acid and were analyzed with 48 hours of collection 
(the ortho-phosphate holding time for unpreserved samples listed for EPA Method 
300.0), with the exception of samples OU1-GW-G-02-0712 and OU1-GW-G-04-
0712, which were analyzed within 3 days of collection. Therefore, the ortho-
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phosphate concentrations in samples OU1-GW-G-02-0712 and OU1-GW-G-04-0712 
are UJ qualified as not detected less than the RL and J qualified as estimated. 
 

Sample  Compound Laboratory 
Concentration 
(mg/L) 

Validation 
concentration 
(mg/L) 

OU1-GW-G-02-0712 Ortho-
phosphate 

0.0100 U 0.0100 UJ 

OU1-GW-G-04-0712 Ortho-
phosphate 

0.0126 0.0126 J 

 
 
4.3 Calibrations 

4.3.1 Initial Calibrations (IC) 
All initial calibration requirements were met for all analyses.  
 

4.3.2 Continuing Calibration Verification (CCV) 
The percent recoveries in all associated CCVs were within the QC acceptance 
limits for all analyses.  
 

4.4 Blanks 
4.4.1 Preparation (Method) Blank 

The preparation blanks met the acceptance criteria; no compounds were 
detected in the method blanks.  

 
4.4.2 Initial Calibration Blanks (ICB) and Continuing Calibration Blanks (CCB) 

The ICB and CCBs met the acceptance criteria; no compounds were detected 
in either the ICB or CCBs. 
 

4.5 Laboratory Control Sample (LCS) 
The percent recoveries in the LCSs were within the acceptance limits for all analyses. 
 

4.6 Matrix Spike (MS)  
Sample OU1-GW-G-04-0712 was analyzed as the MS for ortho-phosphate, TOC and 
sulfate analyses. The percent recoveries were within the acceptance limits. 
 
Sample OU1-GW-MW-A-0712 was analyzed as the MS for the cyanide analysis. 
The percent recovery was within the acceptance limits. 
 

  4.7 Laboratory Duplicate Samples 
Sample OU1-GW-G-04-0712 was analyzed as the laboratory duplicate for ortho-
phosphate, TOC and sulfate analyses. The RPDs were within the acceptance limits. 
 
Sample OU1-GW-MW-A-0712 was analyzed as the laboratory duplicate for the 
cyanide analysis. Cyanide was not detected in either the sample or the duplicate. 
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ATTACHMENT A 
DATA VALIDATION QUALIFIER DEFINITIONS 

AND INTERPRETATION KEY 
Assigned by GeoSyntec’s Data Review Team 

 
 

DATA QUALIFIER DEFINITIONS 
U The analyte was analyzed for, but was not detected above the reported sample 

quantitation limit. 
J The analyte was positively identified; the associated numerical value is the 

approximate concentration of the analyte in the sample. 
J+ The analyte was positively identified; however, the associated numerical value is 

likely to be higher that the concentration of the analyte in the sample due to bias 
attributable to matrix interference. 

J- The analyte was positively identified; however, the associated numerical value is 
likely to be lower that the concentration of the analyte in the sample due to bias 
attributable to matrix interference. 

UJ The analyte was not detected above the reported sample quantitation limit.  
However, the reported quantitation limit is approximate and may or may not 
represent the actual limit of quantitation necessary to accurately and precisely 
measure the analyte in the sample. 

R The sample results are rejected due to serious deficiencies in the ability to analyze 
the sample and meet quality control criteria.  The presence or absence of the analyte 
cannot be verified. 
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      1531 Dick Lonas Road, Building A 
Knoxville, TN  37909 

PH 865.330.0037 
FAX 865.330.9949 

www.geosyntec.com 
 
 
 

Memorandum 

TO:  Nandra Weeks 
          
DATE:   March 11, 2008 
 
FROM:  Geosyntec Consultants QA/QC Group            

SITE: Mattheissen and Hegeler Zinc Company Site, OU1 

SUBJECT:  Summary of Tier III Validation of analytical results for CAS Report R2741179 

 
Introduction 
This report summarizes the findings of the full validation of 4 groundwater samples and one trip 
blank collected on behalf of the Mattheissen and Hegeler Zinc Company Site, OU1 project. These 
samples were collected on December 3-4, 2007. The samples were analyzed by Columbia 
Analytical Services, Inc. (CAS), Rochester, New York. The samples were analyzed for Volatile 
Organic Compounds by EPA Method 8260B, Semivolatile Organic Compounds by EPA Method 
8270C, Total and Dissolved metals by EPA Methods 6020 and 6010B, Total and Dissolved 
Mercury by EPA Method 7470A, Total Organic Carbon (TOC) by EPA Method 415.1, Cyanide 
by EPA Method 9012A, Sulfate by EPA Method 300.0 and ortho-Phosphate by EPA Method 
365.1.  
 
The data were reviewed in accordance with the principles presented in USEPA National 
Functional Guidelines for Laboratory Data Review, Organics (EPA, 2005), USEPA National 
Functional Guidelines for Laboratory Data Review, Inorganics (EPA, 2004), and per the 
requirements of the QAPP, the laboratory standard operating procedures and the specified 
methods. 
 
Data for the following samples were reviewed.   
 
Lab ID Client ID 

1059800 OUI-GW-G-103-0712 
1059802 OUI-GW-G-106-0712 
1059807 OUI-GW-MW-303H-0712 
1059808 OUI-GW-MW-305H-0712 
1059809 OUI-GW-MW-402-0712 
1059810 SOLUBLE OU1-GW-G-106-0712 
1059811 SOLUBLE OU1-GW-MW-303H-0 
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1059812 SOLUBLE OU1-GW-MW-305H-0 
 
Matrix – groundwater and 1 aqueous trip blank 
 
 
Executive Summary 
All analyses were performed as requested on the chain of custody (COC), except as noted below.  
 
The methods listed on the COC for TOC analysis and ortho-phosphate analysis were EPA 
Method 9060 and EPA Method 300.0/9056, respectively. The methods used by the laboratory for 
analysis were EPA Method 415.1 for TOC and EPA Method 365.1 for ortho-phosphate. 
 
The collection dates for the samples were not listed on the COC. The laboratory used collection 
dates of December 3-4, 2007. 
 
Incorrect error correction was observed on the COC instead of the proper procedure of a single 
strike through, correction, and initials and date of person making the correction. 
 
All holding times were met. 
 
1.0 Volatile Organic Compounds (EPA Method 8260B) 
Full validation including recalculation was performed with the laboratory data for the analysis of 
volatile organic compounds (EPA Method 8260B). The laboratory data were reviewed to evaluate 
compliance with this method, and the quality of the data reported. The following summarizes the 
results of this review.   
 
The areas of review are listed below. A leading check mark ( ) indicates an area of review in 
which all data were acceptable.  A preceding crossed circle (⊗) signifies areas where issues were 
raised during the course of the validation review and should be considered to determine any 
impact on data quality and usability. 
 
  Data Completeness 

 Holding Times and Preservation 
⊗ Calibrations  

 Internal Standards  
 Performance Check Sample  

  Blanks 
 System Monitoring Compounds (Surrogates) 
 Matrix Spike/Matrix Spike Duplicate Sample 
 Laboratory Control Samples 

  Compound Identification and Quantitation 
 
1.1 Data Completeness 

All analyses were performed as requested on the COC.  
 

1.2 Holding Times and Preservation 
All samples were analyzed within the 14 day technical holding time from date of 
collection for volatiles.   
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1.3 Calibrations 

 
1.3.1 Initial Calibrations (ICAL) 

Appropriate initial calibrations were performed for each analyte. Based on the 
method of calibration, the laboratory calculated the percent relative standard 
deviation (%RSD) of the relative response factors (RRFs). For all target 
analytes, the RRFs met the method criteria; the RSDs met the method criteria 
for all compounds or the coefficient of determination (r2) was greater than or 
equal to 0.990 for the curve fit calibrations. 

 
1.3.2 Continuing Calibration Verification (CCV)  

For all target analytes, the RRFs met the method criteria; the percent 
differences (%D) between the RRFs in the initial and continuing calibration 
standards for all target analytes were within the method or validation 
acceptance criteria, with the following exception. Methylcyclohexane in the 
CCV was outside of the acceptance limits. Therefore, the undetected 
concentrations of methylcyclohexane in the associated samples are UJ qualified 
as estimated below the reporting limit (RL). 
 

Sample ID Compound Laboratory 
Result (ug/L) 

Validation 
Result (ug/L) 

OUI-GW-G-103-0712 Methylcyclohexane 1.0 U 1.0 UJ 
OUI-GW-G-106-0712 Methylcyclohexane 1.0 U 1.0 UJ 
OUI-GW-MW-402-0712 Methylcyclohexane 1.0 U 1.0 UJ 

 
   

1.4 Internal Standards 
All internal standard retention times are within ±30 seconds of the associated 
continuing calibration internal standard retention time.  All internal standard area 
counts were within the acceptance criteria (>50% and <150%) of the associated 
continuing calibration internal standard area counts. 
 

1.5 Performance Check Samples 
An instrument performance check sample (tune standard) was analyzed at the 
beginning of each 12-hour period during sample analysis.  The samples were 
analyzed within the 12-hour period.  All ion abundance criteria were met for 
bromofluorobenzene (BFB).  

 
1.6 Blanks 

There were no detections of the project compounds of concern in laboratory method 
blanks. 
 
Sample OU1-GW-MW-402-0712 was submitted as the trip blank. Acetone was 
detected in the trip blank at an estimated concentration greater than the method 
detection limit (MDL), but less than the RL. However, since acetone was not 
detected in the associated samples, no sample qualifications were made. 
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1.7 System Monitoring Compounds (Surrogates) 
All surrogate recoveries were within the laboratory acceptance limits. 
 

1.8 Laboratory Control Samples (LCS) 
All LCS recoveries were within the laboratory control limits. 
 

  1.9 Matrix Spike/Matrix Spike Duplicate Sample (MS/MSD) 
A MS/MSD pair was not analyzed. 
 

  1.10 Compound Identification and Quantitation 
All compound identifications and quantitations were appropriate. 
 

2.0 Semivolatile Organic Compounds (EPA Method 8270C) 
Full validation including recalculation was performed on the laboratory data for the analysis of 
semivolatile organic compounds (EPA Method 8270C). The laboratory data were reviewed to 
evaluate compliance with this method, and the quality of the data reported. The following 
summarizes the results of this review.   
 
The areas of review are listed below. A leading check mark ( ) indicates an area of review in 
which all data were acceptable.  A preceding crossed circle (⊗) signifies areas where issues were 
raised during the course of the validation review and should be considered to determine any 
impact on data quality and usability. 
 
  Data Completeness 

 Holding Times and Preservation 
⊗ Calibrations  

 Internal Standards  
⊗ Performance Check Sample  

  Blanks 
  System Monitoring Compounds (Surrogates) 

 Laboratory Control Samples 
 Matrix Spike/Matrix Spike Duplicate 

 ⊗ Compound Identification and Quantitation 
 
2.1 Data Completeness 

All analyses were performed as requested on the COC.  
 
2.2 Holding Times and Preservation 

The samples for semivolatile analysis were extracted within the 7 day technical 
holding time from date of collection and analyzed within the 40 day technical holding 
time from date of extraction.       

 
2.3 Calibrations 

 
2.3.1 Initial Calibrations (ICAL) 

Appropriate initial calibrations were performed for each analyte. Based on the 
method of calibration, the laboratory calculated the %RSD of the RRFs. For all 
target analytes, the RRFs met the method criteria; the RSDs met the method or 
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validation criteria for all compounds or the coefficient of determination (r2) 
was greater than or equal to 0.990 for the curve fit calibrations. It was noted 
that linear curve fits using only 5 points were used for 2,4-dinitrophenol and 
pentachlorophenol; Method 8000 requires the use of a minimum of 6 points for 
linear curve fits. However, based on professional judgment, no sample 
qualifications were made. 
 

2.3.2 Continuing Calibration Verification (CCV)  
For all target analytes, the RRFs met the method criteria; the percent 
differences (%D) between the RRFs in the initial and continuing calibration 
standards for all target analytes were within the method or validation 
acceptance criteria.  
 

2.4 Internal Standards 
All internal standard retention times are within ±30 seconds of the associated 
continuing calibration internal standard retention time.  All internal standard area 
counts were within the acceptance criteria (>50% and <150%) of the associated 
continuing calibration internal standard area counts.  

 
2.5 Performance Check Samples 

An instrument performance check sample was analyzed at the beginning of each 
12-hour period during sample analysis.  The samples were analyzed within the 
12-hour period.  All ion abundance criteria were met for decafluorotriphenyl-
phosphine (DFTPP). It was noted that on all 5B Forms, the percent relative 
abundances for mass 441 compared to mass 443 were wrong. However, the raw data 
confirmed that mass 441 passed the method criteria; therefore, no sample 
qualifications were required.  The laboratory was notified of the error. 
 

2.6 Blanks 
There were no detections of the project compounds of concern in the laboratory 
method blank. 
 

2.7 System Monitoring Compounds (Surrogates) 
All surrogate recoveries were within the laboratory acceptance limits. 
 

2.8 Laboratory Control Samples (LCS) 
All LCS recoveries were within the laboratory control limits, with the exception of  
benzaldehyde, which had high recoveries, outside of the laboratory control limits, in 
the LCS and LCSD. However, since benzaldehyde was not detected in any of the 
samples, no sample qualifications were required. 
 

2.9 Matrix Spike/Matrix Spike Duplicate (MS/MSD) 
A MS/MSD pair was not analyzed. 
 

2.10 Compound Identification and Quantitation 
All compound identifications and quantitations were appropriate. 
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3.0 Metals (EPA Methods 6020/6010B/7470A) 
The water samples were analyzed for the requested total and dissolved metals and Mercury (EPA 
6020/6010B/7470A) following metals digestion and mercury digestion. Validation was 
performed on the laboratory data. The laboratory data were reviewed to evaluate compliance with 
the methods, laboratory SOPs and the quality of the data reported.  The following summarizes the 
results of this review.   
 
The areas of review are listed below. Those areas that were only reviewed as part of full 
validation and recalculation are designated below. A leading check mark ( ) indicates an area of 
review in which all data were acceptable.  A preceding crossed circle (⊗) signifies areas where 
issues were raised during the course of the validation review and should be considered to 
determine any impact on data quality and usability. 
 

⊗ Data Completeness 
 Holding Times and Preservation 
 Calibrations  
 Blanks 
 Laboratory Control Samples 

⊗ Matrix Spike/Matrix Spike Duplicate Samples 
⊗ Laboratory Duplicate Samples 
⊗ Serial Dilutions 

 Compound Identification and Quantitation 
 
3.1 Data Completeness 

All analyses were performed as requested on the COC. It was noted that the sample 
results were not reported down to the instrument detection limit (IDL), i.e., the 
sample and QC sample results between the IDL and the RL were not reported. 
Corrected forms with sample results reported to the IDL were requested from the 
laboratory and were sent by email.  
 
In addition, the serial dilution form included in the data package was incomplete. A 
revised serial dilution form was requested from the laboratory and was sent by email. 
The initial and serial dilution results for barium, cobalt and nickel listed on the 
revised form did not agree with the raw data. Another revised serial dilution form 
was requested from the laboratory and was sent by email. 
 

3.2 Holding Times and Preservation 
All analyses were performed within the method-specified holding times.   

 
3.3 Calibrations 

3.3.1 Initial Calibrations (IC) 
All initial calibration requirements were met for inductively coupled 
plasma/mass spectrometry (ICP/MS) analysis, inductively coupled plasma 
(ICP) analysis and cold vapor atomic absorption (CVAA) initial calibrations.   

 
3.3.2 Initial Calibration Verification (ICV) and Continuing Calibration Verification 

(CCV) 
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The percent recoveries in all associated ICVs and CCVs were within the QC 
acceptance limits. 
 

3.3.3 CRDL (Detection Limit) Standard 
The CRDL standards were within the control limits. 
  

3.3.4 ICSA/ICSAB (Interference Check) Standards 
The ICSA/ICSAB standards met all acceptance criteria.  
 

3.4 Blanks 
3.4.1 Preparation (Method) Blank 

The preparation blanks met the acceptance criteria with the following 
exceptions; antimony, chromium, copper and zinc were detected in the water 
preparation blank at estimated concentrations less than the RL, but greater than 
the IDL. Antimony was not detected in any sample; therefore, no antimony 
sample concentrations are qualified. However, the estimated concentrations of 
chromium, copper, and zinc detected in the associated samples at estimated 
concentrations less than the RL, but greater than the IDL are U qualified as not 
detected at the RL. 
 

Sample ID Compound Laboratory 
Result (ug/L) 

Validation 
Result (ug/L) 

OUI-GW-G-103-0712 Chromium 1.4 B 15 U 
Copper 3.6 B 5.0 U 

OUI-GW-G-106-0712 Chromium 1.3 B 15 U 
Copper 5.0 B 5.0 U 
Dissolved 
Chromium 

1.6 B 15 U 

OUI-GW-MW-303H-0712 Chromium 1.5 B 15 U 
Copper 2.5 B 5.0 U 
Zinc 11.2 B 20 U 
Dissolved 
Chromium 

2.2 B 15 U 

Dissolved 
Copper 

2.7 B 5.0 U 

Dissolved 
Zinc 

11.4 B 20 U 

OUI-GW-MW-305H-0712 Chromium 1.4 B 15 U 
Copper 1.9 B 5.0 U 
Dissolved 
Chromium 

3.2 B 15 U 

Dissolved 
Copper 

2.7 B 5.0 U 

 
3.4.2 Initial Calibration Blanks (ICB) and Continuing Calibration Blanks (CCB) 

The ICBs and CCBs met the acceptance criteria with a few exceptions; several 
ICBs and CCBs had metal detections at estimated concentrations less than the 
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RL, but greater than the IDLs. However, based on professional judgment and 
since the metals concentrations for all metals in the associated samples were 
either greater than the RL or not detected, no additional sample qualifications 
were made. 
 

3.5 Laboratory Control Samples (LCS) 
All percent recoveries in the LCS were within the acceptance limits. 
 

3.6 Matrix Spike (MS)  
Sample OU1-GW-G-103-0712 was analyzed as the MS; only mercury was spiked 
into the MS. The recovery of mercury was within the laboratory control limits. 
 
The metals analyzed by EPA Method 6010B and 6020 were assessed using a batch 
QC sample. No information was provided on the batch QC sample results. 
 

3.7 Laboratory Duplicate Samples 
Sample OU1-GW-G-103-0712 was analyzed as the laboratory duplicate; only 
mercury was assessed. The RPD result was acceptable.   
 
The metals analyzed by EPA Method 6010B and 6020 were assessed using a batch 
QC sample. No information was provided on the batch QC sample results. 
 

3.8 Serial Dilutions 
The percent differences for the compounds for the serial dilution for the dissolved 
metals analysis of sample OU1-GW-MW-305-H-00712 were outside of the 
laboratory acceptance criteria for aluminum, cobalt and nickel; however, these metals 
concentrations in the serial dilution are less than 50 times the IDL. Therefore, no 
sample qualifications are required.  
 

3.9 Compound Identification and Quantitation 
The project acceptance limits for the ICP-MS internal standards are 30-170% 
recovery. All internal standard recoveries were within the project acceptance limits.  
 
Three samples were analyzed for both total and dissolved metals. All three samples 
had some total metals concentrations less than the dissolved metals concentrations. In 
each of these three samples, the difference between the total and dissolved metals 
concentrations were less then 10% for most metals; however, for samples with 
percent difference greater than 10%, the total and dissolved metals concentrations are 
UJ qualified as estimated  less than the RL or J qualified as estimated. The following 
table summarizes the percent differences between the total and dissolved iron 
concentrations and the appropriate qualifications for these three samples. 

 
Sample Metal Total 

Concentra-
tion (ug/L) 

Dissolved 
Concentra-
tion (ug/L) 

Percent 
Differenc
e (%) 

Total 
Validation 
Result 
(ug/L) 

Dissolved 
Validation 
Result 
(ug/L) 

OUI-
GW-G-

Calcium 663000 715000 8 NA NA 
Chromium 1.3 B 1.6 B NC NA NA 
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106-
0712 

Copper 5.0 B 5.6 NC NA NA 
Iron 889 947 6 NA NA 
Lead 1.1B 1.2 B NC NA NA 
Magnesium 72000 75400 5 NA NA 
Manganese 1890 1960 4 NA NA 
Nickel 62.3 63.0 1 NA NA 
Potassium 86700 89300 3 NA NA 
Selenium 2.3 B 1.1 B NC NA NA 
Sodium 362000 372000 3 NA NA 
Zinc 14300 15300 7 NA NA 

OUI-
GW-
MW-
303H-
0712 

Aluminum 17.1 U 95.9 B NC NA NA 
Barium 53.5 54.3 1 NA NA 
Calcium 422000 435000 3 NA NA 
Chromium 1.5 B 2.2 B NC NA NA 
Cobalt 3.1 B 3.2 B NC NA NA 
Copper 2.5 B 2.7 B NC NA NA 
Iron 1370 1730 23 1370 J 1730 J 
Lead 0.600 U 0.620 B NC NA NA 
Manganese 4000 4020 1 NA NA 
Potassium 48200 48800 1 NA NA 
Sodium 209000 218000 4 NA NA 
Zinc 11.2 B 11.4 B NC NA NA 

GW-
MW-
305H-
0712 

Aluminum 17.1 U 268 > 200 100 UJ 268 J 
Arsenic 2.5 B 2.6 B NC NA NA 
Barium 30.2 40.6 29 30.2 J 40.6 J 
Calcium 496000 512000 3 NA NA 
Chromium 1.4 B 3.2 B NC NA NA 
Cobalt 4.9 B 5.5 > 200 5.0 UJ 5.5 J 
Copper 1.9 B 2.7 B NC NA NA 
Iron 2340 3500 40 2340 J 3500 J 
Lead 0.600 U 1.8 B NC NA NA 
Magnesium 149000 155000 4 NA NA 
Manganese 5220 5450 4 NA NA 
Nickel 16.2 16.7 3 NA NA 
Zinc 61.5 97.1 45 61.5 J 97.1 J 

NC-not calculable 
NA-not applicable 
 
The concentrations of some compounds in the samples were B qualified by the 
laboratory, indicating an estimated sample concentration less than the RL, but greater 
than the IDL. These concentrations are J qualified as estimated. 
 
Sample ID Compound Laboratory 

Result (ug/L) 
Validation 
Result (ug/L) 

OUI-GW-G-103-0712 Cadmium 0.619 B 0.619 J 
Cobalt 1.8 B 1.8 J 
Selenium 2.7 B 2.7 J 
Vanadium 1.3 B 1.3 J 

OUI-GW-G-106-0712 Arsenic 0.649 B 0.649 J 
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Lead 1.1 B 1.1 J 
Selenium 2.3 B 2.3 J 
Dissolved 
Lead 

1.2 B 1.2 J 

Dissolved 
Selenium 

1.1 B 1.1 J 

OUI-GW-MW-303H-0712 Arsenic 0.841 B 0.841 J 
Cobalt 3.1 B 3.1 J 
Selenium 1.9 B 1.9 J 
Dissolved 
Aluminum 

95.9 B 95.9 J 

Dissolved 
Arsenic 

0.529 B 0.529 J 

Dissolved 
Cobalt 

3.2 B 3.2 J 

Dissolved 
Lead 

0.620 B 0.620 J 

Dissolved 
Selenium 

1.5 B 1.5 J 

GW-MW-305H-0712 Arsenic 2.5 B 2.5 J 
Cobalt 4.9 B 4.9 J 
Selenium 1.9 B 1.9 J 
Dissolved 
Arsenic 

2.6 B 2.6 J 

Dissolved 
Lead 

1.8 B 1.8 J 

Dissolved 
Selenium 

0.997 B 0.997 J 

 
 

4.0 Cyanide (EPA Method 9012), Total Organic Carbon (EPA Method 415.1), Sulfate (EPA 
Method 300.0) and ortho-Phosphate (EPA Method 365.1) 
The water samples were analyzed for cyanide (EPA Method 9012), total organic carbon (TOC 
EPA Method 415.1), sulfate (EPA Method 300.0) and ortho-phosphate (EPA Method 365.1). 
Validation was performed on the laboratory data. The laboratory data were reviewed to evaluate 
compliance with the methods, laboratory SOPs and the quality of the data reported.  The 
following summarizes the results of this review.   
 
The areas of review are listed below. Those areas that were only reviewed as part of full 
validation and recalculation are designated below. A leading check mark ( ) indicates an area of 
review in which all data were acceptable.  A preceding crossed circle (⊗) signifies areas where 
issues were raised during the course of the validation review and should be considered to 
determine any impact on data quality and usability. 
 

⊗ Data Completeness 
 Holding Times and Preservation 
 Calibrations  
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 Blanks 
 Laboratory Control Sample 

⊗ Matrix Spike Sample 
⊗ Laboratory Duplicate Sample 

 
4.1 Data Completeness 

All analyses were performed as requested on the COC records, with the following 
exceptions. The methods listed on the COC for TOC analysis and ortho-phosphate 
analysis were EPA 9060 and EPA 300.0/9056, respectively. The methods used by the 
laboratory for analysis were EPA 415.1 for TOC and EPA 365.1 for ortho-phosphate. 

 
4.2 Holding Times and Preservation 

All analyses were performed within the method-specified holding times. Method 
365.1 states that samples for ortho-phosphate must be preserved with sulfuric acid 
and analyzed within 28 days of collection. The samples were not preserved with 
sulfuric acid and were analyzed within 2 days of collection; based on professional 
judgment, no sample qualifications were made. 

 
4.3 Calibrations 

4.3.1 Initial Calibrations (IC) 
All initial calibration requirements were met for all analyses.  
 

4.3.2 Continuing Calibration Verification (CCV) 
The percent recoveries in all associated CCVs were within the QC acceptance 
limits for all analyses.  
 

4.4 Blanks 
4.4.1 Preparation (Method) Blank 

The preparation blanks met the acceptance criteria; no compounds were 
detected in the method blanks.  

 
4.4.2 Initial Calibration Blanks (ICB) and Continuing Calibration Blanks (CCB) 

The ICB and CCBs met the acceptance criteria; no compounds were detected 
in either the ICB or CCBs. 
 

4.5 Laboratory Control Sample (LCS) 
The percent recoveries in the LCSs were within the acceptance limits for all analyses. 
 

4.6 Matrix Spike (MS)  
A MS was not analyzed. Results of batch QC analyses were not reported. 
. 

  4.7 Laboratory Duplicate Samples 
Laboratory duplicates were not analyzed. Results of batch QC analyses were not 
reported.  
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ATTACHMENT A 
DATA VALIDATION QUALIFIER DEFINITIONS 

AND INTERPRETATION KEY 
Assigned by GeoSyntec’s Data Review Team 

 
 

DATA QUALIFIER DEFINITIONS 
U The analyte was analyzed for, but was not detected above the reported sample 

quantitation limit. 
J The analyte was positively identified; the associated numerical value is the 

approximate concentration of the analyte in the sample. 
J+ The analyte was positively identified; however, the associated numerical value is 

likely to be higher that the concentration of the analyte in the sample due to bias 
attributable to matrix interference. 

J- The analyte was positively identified; however, the associated numerical value is 
likely to be lower that the concentration of the analyte in the sample due to bias 
attributable to matrix interference. 

UJ The analyte was not detected above the reported sample quantitation limit.  
However, the reported quantitation limit is approximate and may or may not 
represent the actual limit of quantitation necessary to accurately and precisely 
measure the analyte in the sample. 

R The sample results are rejected due to serious deficiencies in the ability to analyze 
the sample and meet quality control criteria.  The presence or absence of the analyte 
cannot be verified. 
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Knoxville, TN  37909 

PH 865.330.0037 
FAX 865.330.9949 

www.geosyntec.com 
 
 
 

Memorandum 

TO:  Nandra Weeks 
          
DATE:   March 10, 2008 
 
FROM:  Geosyntec Consultants QA/QC Group            

SITE: Mattheissen and Hegeler Zinc Company Site, OU1 

SUBJECT:  Summary of Tier III Validation of analytical results for CAS Report R2740697 

 
Introduction 
This report summarizes the findings of the full validation of one surface water sample, collected 
on behalf of the Mattheissen and Hegeler Zinc Company Site, OU1 project. The sample was 
collected on October 30, 2007. The sample was analyzed by Columbia Analytical Services, Inc. 
(CAS), Rochester, New York. The sample was analyzed for Organochlorine Pesticides by EPA 
Method 8081A, Total Metals by EPA Methods 6020 and 6010B and Mercury by EPA Method 
7470A.  
 
The data were reviewed in accordance with the principles presented in USEPA National 
Functional Guidelines for Laboratory Data Review, Organics (EPA, 2005), USEPA National 
Functional Guidelines for Laboratory Data Review, Inorganics (EPA, 2004), and per the 
requirements of the QAPP, the laboratory standard operating procedures and the specified 
methods. 
 
Data for the following sample was reviewed.   
 

 
 
 

Matrix – surface water 
 
 
 
 
 
 
 

Field Sample ID CAS Job Number 
OU1-SW-LVR207-071030 1052143 

Appendix G-4-1a: Data Validation Reports, COCs, Analytical Lab Reports 
Matthiessen & Hegeler Zinc Site 

Final Remedial Investigation Report



R2740697 DV Report  
Mattheissen and Hegeler Zinc Company Site, OU1 
Page 2 of 7   
 

 2

Executive Summary 
All analyses were performed as requested on the chain of custody (COC). 
 
All holding times were met. 
 
1.0 Organochlorine Pesticides (EPA Method 8081A) 
Full validation including recalculation was performed on the laboratory data for the analysis of 
Organochlorine Pesticides (EPA Method 8081A). The laboratory data were reviewed to evaluate 
compliance with this method, and the quality of the data reported. The following summarizes the 
results of this review.   
 
The areas of review are listed below. A leading check mark ( ) indicates an area of review in 
which all data were acceptable.  A preceding crossed circle (⊗) signifies areas where issues were 
raised during the course of the validation review and should be considered to determine any 
impact on data quality and usability. 
 
  Data Completeness 

⊗ Holding Times and Preservation 
 Calibrations  

  Blanks 
  System Monitoring Compounds (Surrogates) 

 Laboratory Control Samples 
 Matrix Spike/Matrix Spike Duplicate 

  Compound Identification and Quantitation 
 
1.1 Data Completeness 

All analyses were performed as requested on the COC.  
 
1.2 Holding Times and Preservation 

The sample for organochlorine pesticide analysis was extracted one day outside of 
the 7 day technical holding time from date of collection; the sample extract was 
analyzed within the 40 day technical holding time from date of extraction. Based on 
professional judgment, no sample qualifications were made.       

 
1.3 Calibrations 

 
1.3.1 Initial Calibrations (ICAL) 

Appropriate initial calibrations were performed for each analyte. Based on the 
method of calibration, the laboratory calculated the %RSD of the average 
response factors (RFs). For all target analytes, the RSDs met the method 
criteria for all compounds. 
 

1.3.2 Continuing Calibration Verification (CCV)  
For all target analytes, the percent differences (%D) between the average RFs 
in the initial and continuing calibration standards for all target analytes were 
within the method acceptance criteria. 
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1.4 Blanks 
There were no detections of the project compounds of concern in the laboratory 
method blank. 
 

1.5 System Monitoring Compounds (Surrogates) 
All surrogate recoveries were within the laboratory acceptance limits. 
 

1.6 Laboratory Control Samples (LCS) 
All LCS/LCS duplicate (LCSD) recoveries and RPDs were within the laboratory 
control limits. 
 

1.7 Matrix Spike/Matrix Spike Duplicate (MS/MSD) 
A MS/MSD pair was not analyzed. 
 

1.8 Compound Identification and Quantitation 
All compound identifications and quantitations were appropriate.  

 
2.0 Metals (EPA Methods 6020/6010B/7470A) 
The water sample was analyzed for the requested metals and Mercury (EPA 6020/6010B/7470A) 
following total metals digestion and Mercury digestion. Validation was performed on the 
laboratory data. The laboratory data were reviewed to evaluate compliance with the methods, 
laboratory SOPS and the quality of the data reported.  The following summarizes the results of 
this review.   
 
The areas of review are listed below. Those areas that were only reviewed as part of full 
validation and recalculation are designated below. A leading check mark ( ) indicates an area of 
review in which all data were acceptable.  A preceding crossed circle (⊗) signifies areas where 
issues were raised during the course of the validation review and should be considered to 
determine any impact on data quality and usability. 
 

 Data Completeness 
 Holding Times and Preservation 
 Calibrations  

⊗ Blanks 
 Laboratory Control Samples 

⊗ Matrix Spike/Matrix Spike Duplicate Samples 
⊗ Laboratory Duplicate Samples 
⊗ Serial Dilutions 
⊗ Compound Identification and Quantitation 
 
2.1 Data Completeness 

All analyses were performed as requested on the COC.  
 

2.2 Holding Times and Preservation 
All analyses were performed within the method-specified holding times.   
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2.3 Calibrations 

2.3.1 Initial Calibrations (IC) 
All initial calibration requirements were met for inductively coupled 
plasma/mass spectrometry (ICP/MS) analysis, inductively coupled plasma 
(ICP) analysis and cold vapor atomic absorption (CVAA) initial calibrations.   

 
2.3.2 Initial Calibration Verification (ICV) and Continuing Calibration Verification 

(CCV) 
The percent recoveries in all associated ICVs and CCVs were within the QC 
acceptance limits, with the following exception. The recovery of mercury in the 
closing CCV was high and outside of the acceptance limits. However, based on 
professional judgment and the qualification of the sample’s mercury result due 
to the continuing calibration blank (CCB, below), no additional sample 
qualification was made.  
 

2.3.3 CRDL (Detection Limit) Standard 
The CRDL standards were within the control limits. 
  

2.3.4 ICSA/ICSAB (Interference Check) Standards 
The ICSA/ICSAB standards met all acceptance criteria.  
 

2.4 Blanks 
2.4.1 Preparation (Method) Blank 

The preparation blank met the acceptance criteria with the following 
exceptions; chromium, copper, and lead were detected in the preparation blank 
at estimated concentrations less than the reporting limit (RL), but greater than 
the instrument detection limits (IDL). Since the chromium and lead 
concentrations in the sample were higher than the RL, no sample qualifications 
were required; however, the concentration of copper detected in the associated 
sample at an estimated concentration less than the RL but greater than the IDL 
is U qualified as not detected at the RL. 
 

Sample ID Compound Laboratory 
Result (ug/L) 

Validation 
Result (ug/L) 

OU1-SW-LVR207-071030 Copper 2.6 B 5.0 U 
 
 

2.4.2 Initial Calibration Blanks (ICB) and Continuing Calibration Blanks (CCB) 
The ICBs and CCBs met the acceptance criteria with the following exceptions; 
several ICBs and CCBs had metal detections at estimated concentrations less 
than the RL, but greater than the IDL. However, based on professional 
judgment and since the concentrations for all metals except mercury in the 
associated sample were either greater than the RL or not detected, no additional 
sample qualifications were made. Based on the mercury concentrations 
reported in the CCBs and the estimated concentration in the sample less than 
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the RL but greater than the IDL, the concentration of mercury in the associated 
sample is U qualified as not detected at the RL. 
 

Sample ID Compound Laboratory 
Result (ug/L) 

Validation 
Result (ug/L) 

OU1-SW-LVR207-071030 Mercury 0.18 B 0.20 U 
 
 

2.5 Laboratory Control Samples (LCS) 
All percent recoveries in the LCS were within the acceptance limits. 
 

2.6 Matrix Spike (MS)  
Sample OU1-SW-LVR207-071030 was analyzed as the MS; all compound 
recoveries were within the laboratory control limits. 
 
The metals analyzed by EPA Method 6010B were spiked into a batch QC sample. No 
information was provided on the batch QC sample results. 
 

2.7 Laboratory Duplicate Samples 
Sample OU1-SW-LVR207-071030 was analyzed as the laboratory duplicate. All 
RPD results were acceptable, with the exception of arsenic, selenium and vanadium. 
However, since arsenic, selenium and vanadium were detected at concentrations less 
than the RL, but greater than the IDL, no sample qualifications were required. 
 
The metals analyzed by EPA Method 6010B were assessed using a batch QC sample. 
No information was provided on the batch QC sample results. 
 

2.8 Serial Dilutions 
The percent differences for the compounds for the serial dilution for the total metals 
water analysis of sample OU1-SW-LV205-071030 were outside of the laboratory 
acceptance criteria for arsenic, chromium, cobalt, nickel, potassium, selenium, 
vanadium and zinc; however, all these metals except potassium had concentrations in 
the serial dilution less than 50 times the IDL and no sample qualifications are 
required. Therefore, the concentration of potassium in sample OU1-SW-LV205-
071030 is J qualified as estimated since it is greater than 50 times the IDL.  
 
Sample ID Compound Laboratory 

Result (ug/L) 
Validation 
Result (ug/L) 

OU1-SW-LVR207-071030 Potassium 5100 5100 J 
  

3.9 Compound Identification and Quantitation 
The project acceptance limits for the ICP-MS internal standards are 30-170% 
recovery. All internal standard recoveries were within the project acceptance limits.  
 
The concentrations of some compounds in the sample were B qualified by the 
laboratory, indicating an estimated sample concentration less than the reporting limit, 

Appendix G-4-1a: Data Validation Reports, COCs, Analytical Lab Reports 
Matthiessen & Hegeler Zinc Site 

Final Remedial Investigation Report



R2740697 DV Report  
Mattheissen and Hegeler Zinc Company Site, OU1 
Page 6 of 7   
 

 6

but greater than the instrument detection limit. These concentrations are J qualified as 
estimated. 
 
Sample ID Compound Laboratory 

Result (ug/L) 
Validation 
Result (ug/L) 

OU1-SW-LV205-071030 Arsenic 0.429 B 0.429 J 
Copper 2.6 B 2.6 J 
Selenium 0.679 B 0.679 J 
Zinc 8.4 B 8.4 J 
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ATTACHMENT A 
DATA VALIDATION QUALIFIER DEFINITIONS 

AND INTERPRETATION KEY 
Assigned by GeoSyntec’s Data Review Team 

 
 

DATA QUALIFIER DEFINITIONS 
U The analyte was analyzed for, but was not detected above the reported sample 

quantitation limit. 
J The analyte was positively identified; the associated numerical value is the 

approximate concentration of the analyte in the sample. 
J+ The analyte was positively identified; however, the associated numerical value is 

likely to be higher that the concentration of the analyte in the sample due to bias 
attributable to matrix interference. 

J- The analyte was positively identified; however, the associated numerical value is 
likely to be lower that the concentration of the analyte in the sample due to bias 
attributable to matrix interference. 

UJ The analyte was not detected above the reported sample quantitation limit.  
However, the reported quantitation limit is approximate and may or may not 
represent the actual limit of quantitation necessary to accurately and precisely 
measure the analyte in the sample. 

R The sample results are rejected due to serious deficiencies in the ability to analyze 
the sample and meet quality control criteria.  The presence or absence of the analyte 
cannot be verified. 
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Memorandum 

TO:  Nandra Weeks 
          
DATE:   March 6, 2008 
 
FROM:  Geosyntec Consultants QA/QC Group            

SITE: Mattheissen and Hegeler Zinc Company Site, OU1  

SUBJECT:  Summary of Tier III Validation of analytical results for CAS Report R2740633 

 
Introduction 
This report summarizes the findings of the full validation of 5 soil samples collected on behalf of 
the Mattheissen and Hegeler Zinc Company Site, OU1 project. These samples were collected on 
October 29-30, 2007. The samples were analyzed by Columbia Analytical Services, Inc. (CAS), 
Rochester, New York. The samples were analyzed for a client specified list of Acid Volatile 
Sulfide/Simultaneously Extracted Metals (AVS/SEM) by EPA Draft Analytical Method for 
Determination of Acid Volatile Sulfide in Sediment, December 1991, EPA Method 6010B and 
EPA Method 376.1. 
 
 
The data were reviewed in accordance with the principles presented in USEPA National 
Functional Guidelines for Laboratory Data Review, Inorganics (EPA, 2004), and per the 
requirements of the QAPP, the laboratory standard operating procedures and the specified 
methods. 
 
Data for the following samples were reviewed.   
 

 
 
 
 
 
 
 

Matrix – soil 
 
 

Field Sample ID CAS Job Number 
OU1-SS-LVR203-071030 1050477 
OU1-SS-LVR207-071030 1050478 
OU1-SS-LVR201-071029 1050479 
OU1-SS-LVR406-071029 1050480 
OU1-SS-LVR205-071030 10504816 
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Executive Summary 
All analyses were performed as requested on the chain of custody (COC).  
 
All holding times were met. 
 
1.0 Metals (EPA Methods 6010B) 
The soil samples were analyzed for the specified list of metals (cadmium, copper, lead, nickel and 
zinc) following simultaneous extraction (EPA Draft Analytical Method for Determination of Acid 
Volatile Sulfide in Sediment, December 1991 and EPA Method 6010B). Validation was 
performed on the laboratory data. The laboratory data were reviewed to evaluate compliance with 
the methods, laboratory SOPS and the quality of the data reported.  The following summarizes 
the results of this review.   
 
The areas of review are listed below. Those areas that were only reviewed as part of full 
validation and recalculation are designated below. A leading check mark ( ) indicates an area of 
review in which all data were acceptable.  A preceding crossed circle (⊗) signifies areas where 
issues were raised during the course of the validation review and should be considered to 
determine any impact on data quality and usability. 
 

 Data Completeness 
 Holding Times and Preservation 
 Calibrations  
 Blanks 
 Laboratory Control Samples 
 Matrix Spike/Matrix Spike Duplicate Samples 
 Laboratory Duplicate Samples 
 Serial Dilutions 
 Compound Identification and Quantitation 

 
1.1 Data Completeness 

All analyses were performed as requested on the COC. There are two samples on the 
COC with the same ID, OU1-SS-LVR206-0071030. One was collected 10/30/07, 
1535 and given lab ID 1050447. The one collected 10/30/07, 1500 was given the lab 
ID 10540478. This second one was identified in the lab report as OUI-SS-LVR207-
071030, based on email communication between CAS and the client. 
 

1.2 Holding Times and Preservation 
All analyses were performed within the method-specified holding times.   

 
1.3 Calibrations 

1.3.1 Initial Calibrations (IC) 
All initial calibration requirements were met for inductively coupled 
plasma/mass spectrometry (ICP/MS) analysis, inductively coupled plasma 
(ICP) analysis and cold vapor atomic absorption (CVAA) initial calibrations.   

 
1.3.2 Initial Calibration Verification (ICV) and Continuing Calibration Verification 

(CCV) 
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The percent recoveries in all associated ICVs and CCVs were within the QC 
acceptance limits. 
 

1.3.3 CRDL (Detection Limit) Standard 
The CRDL standards were within the control limits. 
  

1.3.4 ICSA/ICSAB (Interference Check) Standards 
The ICSA/ICSAB standards met all acceptance criteria.  
 

1.4 Blanks 
1.4.1 Preparation (Method) Blank 

The preparation blanks met the acceptance criteria. 
 

1.4.2 Initial Calibration Blanks (ICB) and Continuing Calibration Blanks (CCB) 
The ICBs and CCBs met the acceptance criteria.  
 

1.5 Laboratory Control Samples (LCS) 
All percent recoveries in the LCS were within the acceptance limits. 
 

1.6 Matrix Spike (MS)  
Sample OU1-SSW-LVR05-071030 was analyzed as the MS; all compound 
recoveries were within the laboratory control limits, with the exception of cadmium, 
lead and zinc. However, since the sample concentrations for these compounds were 
greater than four times the spike concentrations, no sample qualifications were 
required. 
 

1.7 Laboratory Duplicate Samples 
Sample OU1-SSW-LVR05-071030 was analyzed as the laboratory duplicate. All 
relative percent difference (RPD) results were acceptable. 
 

1.8 Serial Dilutions 
The percent differences for the compounds for the serial dilution of sample OU1-
SSW-LVR05-071030 were outside of the laboratory acceptance criteria for copper 
and nickel; however, these metals concentrations in the serial dilution are less than 50 
times the IDL. Therefore, no sample qualifications are required.  
 

1.9 Compound Identification and Quantitation 
The project acceptance limits for the ICP-MS internal standards are 30-170% 
recovery. All internal standard recoveries were within the project acceptance limits.  
 
 

2.0 Acid Volatile Sulfide (AVS)-EPA Draft Analytical Method for Determination of Acid 
Volatile Sulfide in Sediment, December 1991 and EPA Method 376.1 
The soil samples were analyzed for AVS. Validation was performed on the laboratory data. The 
laboratory data were reviewed to evaluate compliance with the methods, laboratory SOPs and the 
quality of the data reported.  The following summarizes the results of this review.  In addition, the 
percent solids data was reviewed and found to be acceptable. 
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The areas of review are listed below. Those areas that were only reviewed as part of full 
validation and recalculation are designated below. A leading check mark ( ) indicates an area of 
review in which all data were acceptable.  A preceding crossed circle (⊗) signifies areas where 
issues were raised during the course of the validation review and should be considered to 
determine any impact on data quality and usability. 
 

 Data Completeness 
 Holding Times and Preservation 
 Calibrations  
 Blanks 
 Laboratory Control Sample 
 Matrix Spike Sample 
 Laboratory Duplicate Sample 

 
2.1 Data Completeness 

All analyses were performed as requested on the COC.  
 
2.2 Holding Times and Preservation 

All analyses were performed within the method-specified holding times.   
 
2.3 Calibrations 

2.3.1 Initial Calibrations (IC) 
All initial calibration requirements were met for sulfide analysis.  
 

2.3.2 Continuing Calibration Verification (CCV) 
The percent recoveries in the associated CCVs were within the QC acceptance 
limits.  
 

2.4 Blanks 
2.4.1 Preparation (Method) Blank 

The preparation blank met the acceptance criteria; sulfide was not detected in 
the method blank.  

 
2.4.2 Initial Calibration Blanks (ICB) and Continuing Calibration Blanks (CCB) 

The ICB and CCBs met the acceptance criteria; no sulfide was detected in 
either the ICB or CCBs. 
 

2.5 Laboratory Control Sample (LCS) 
The sulfide percent recovery in the LCS was within the acceptance limits. 
 

2.6 Matrix Spike (MS)  
Sample OU1-SSW-LVR05-071030 was analyzed as the MS; the sulfide recovery 
was within the laboratory control limits. 
 

 2.7 Laboratory Duplicate Samples 
Sample OU1-SSW-LVR05-071030 was analyzed as the laboratory duplicate. The 
RPD result was acceptable.  
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ATTACHMENT A 
DATA VALIDATION QUALIFIER DEFINITIONS 

AND INTERPRETATION KEY 
Assigned by GeoSyntec’s Data Review Team 

 
 

DATA QUALIFIER DEFINITIONS 
U The analyte was analyzed for, but was not detected above the reported sample 

quantitation limit. 
J The analyte was positively identified; the associated numerical value is the 

approximate concentration of the analyte in the sample. 
J+ The analyte was positively identified; however, the associated numerical value is 

likely to be higher that the concentration of the analyte in the sample due to bias 
attributable to matrix interference. 

J- The analyte was positively identified; however, the associated numerical value is 
likely to be lower that the concentration of the analyte in the sample due to bias 
attributable to matrix interference. 

UJ The analyte was not detected above the reported sample quantitation limit.  
However, the reported quantitation limit is approximate and may or may not 
represent the actual limit of quantitation necessary to accurately and precisely 
measure the analyte in the sample. 

R The sample results are rejected due to serious deficiencies in the ability to analyze 
the sample and meet quality control criteria.  The presence or absence of the analyte 
cannot be verified. 
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Memorandum 

TO:  Nandra Weeks 
          
DATE:   March 10, 2008 
 
FROM:  Geosyntec Consultants QA/QC Group            

SITE: Mattheissen and Hegeler Zinc Company Site, OU1 

SUBJECT:  Summary of Tier III Validation of analytical results for CAS Report R2740626 

 
Introduction 
This report summarizes the findings of the full validation of twenty five soil samples, five trip 
blanks and 5 equipment blank samples collected on behalf of the Mattheissen and Hegeler Zinc 
Company Site, OU1 project. These samples were collected on October 24, 29, 30, 31 and 
November 1, 2007. The samples were analyzed by Columbia Analytical Services, Inc. (CAS), 
Rochester, New York. The samples were analyzed for Volatile Organic Compounds by EPA 
Method 8260B, Semivolatile Organic Compounds by EPA Method 8270C, Organochlorine 
Pesticides by EPA Method 8081A, Polychlorinated Biphenyls (PCBs) by EPA Method 8082, 
Total Metals by EPA Methods 6020 and 6010B, Total Mercury by EPA Methods 7470A and 
7471A, Cyanide by EPA Method 9012A and Percent Solids by Modified EPA Method 160.3.  
 
The data were reviewed in accordance with the principles presented in USEPA National 
Functional Guidelines for Laboratory Data Review, Organics (EPA, 2005), USEPA National 
Functional Guidelines for Laboratory Data Review, Inorganics (EPA, 2004), and per the 
requirements of the QAPP, the laboratory standard operating procedures and the specified 
methods. 
 
Data for the following samples were reviewed.   
 
Lab ID Client ID 

1050401 OUI-SW-LVR205-071030 
1050411 OUI-SW-LVR201-071029 
1050415 OUI-SW-LVR406-071029 
1050420 OUI-SW-MW402 
1050422 OUI-SW-MW402 
1050423 OUI-SW-MW402B 
1050426 OUI-SW-LVR203-071030 
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1050428 OUI-SW-MW402C 
1050433 OUI-SS-LVR203-071030 
1050447 OUI-SS-LVR206-071030 
1050448 OUI-SS-LVR207-071030 
1050449 OUI-SS-LVR208-071030 
1050450 OUI-SS-LVR204-071030 
1050451 OUI-SS-LVR202-071030 
1050455 OUI-SS-LVR201-071029 
1050457 OUI-SS-LVR406-071029 
1050775 OUI-SS-LVR205-071030 
1050776 OUI-SS-LVR214-071031 
1050777 OUI-SS-LVR209-071031 
1050778 OUI-SS-LVR214-071031 
1050779 OUI-SS-LVR213-071031 
1050780 OUI-SS-LVR205-071030 
1050781 OUI-SS-LVR209-071031 
1050782 OUI-SS-LVR211-071031 
1050783 OUI-SS-LVR212-071031 
1050784 OUI-SS-LVR210-071031 
1050785 OUI-SW-LVR209-071031 
1050786 OUI-SW-MW402 
1050787 OUI-SW-LVR211-071031 
1050788 OUI-SW-LVR209-071031 
1051235 OUI-SS-LVR213-071031 
1051236 OU1-SE-UL215-071101 
1051237 OU1-SW-LVR213-071031  
1051238 OU1-SW-LVR214-071031 
1051239 OU1-SW-MW402  
1051240 OU1-SW-MW402  
1051241 OU1-SW-MW401A  
1051242 OU1-SW-MW401 
1051243 OU1-SW-MW401B  
1051244 OU1-SW-MW401C 
1051245 OU1-SW-MW401D 
 
 
Matrix – soil, 5 aqueous trip blanks and 5 aqueous equipment blanks 
 
 
Executive Summary 
All analyses were performed as requested on the chain of custody (COC). Incorrect error 
correction was observed on the COC instead of the proper procedure of a single strike through, 
correction, and initials and date of person making the correction. 
 
There are some discrepancies throughout the lab report on the client IDs that the lab used 
compared to the COC forms. The following client ID in the laboratory report for laboratory ID 
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4080411 does not match the client ID on the COC. The laboratory used OU1-SW-LV201-
071029; the COC lists the ID as OU1-SW-LVR201-071029. The following client ID in the 
laboratory report for laboratory ID 4080401 does not match the client ID on the COC. The 
laboratory used OU1-SW-LV205-071030; the COC lists the ID as OU1-SW-LVR205-071030. 
The following client ID in the laboratory report for laboratory ID 4080415 does not match the 
client ID on the COC. The laboratory used OU1-SW-LV406-071029; the COC lists the ID as 
OU1-SW-LVR406-071029. These client IDs were changed by the laboratory and new forms were 
emailed. 
 
There are two samples on the COC with the same ID, OU1-SS-LVR206-0071030. One was 
collected 10/30/07, 1535 and given lab ID 1050447. The one collected 10/30/07, 1500 was given 
the lab ID 10540448. This second one was identified in the lab report as OUI-SS-LVR207-
071030, based on email communication between CAS and the client. 
 
All holding times were met. 
 
1.0 Volatile Organic Compounds (EPA Method 8260B) 
Full validation including recalculation was performed with the laboratory data for the analysis of 
volatile organic compounds (EPA Method 8260B). The laboratory data were reviewed to evaluate 
compliance with this method, and the quality of the data reported. The following summarizes the 
results of this review.   
 
The areas of review are listed below. A leading check mark ( ) indicates an area of review in 
which all data were acceptable.  A preceding crossed circle (⊗) signifies areas where issues were 
raised during the course of the validation review and should be considered to determine any 
impact on data quality and usability. 
 
 ⊗ Data Completeness 

 Holding Times and Preservation 
 Calibrations  
 Internal Standards  
 Performance Check Sample  

 ⊗ Blanks 
 System Monitoring Compounds (Surrogates) 

⊗ Matrix Spike/Matrix Spike Duplicate Sample 
 Laboratory Control Samples 

 ⊗ Compound Identification and Quantitation 
 
1.1 Data Completeness 

All analyses were performed as requested on the COC.  
 
Soil samples OUI-SS-LVR213-071031 (both original and dilution), OUI-SS-
LVR209-071031 were not reported on a dry weight basis in the laboratory report. 
Revised report forms with the sample results on a dry weight basis were requested 
and received from the lab by email. In addition, incomplete extraction records were 
in the laboratory report. Complete extraction records were requested and received 
from the laboratory by email. 
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1.2 Holding Times and Preservation 

All samples were analyzed within the 14 day technical holding time from date of 
collection for volatiles.   
 

1.3 Calibrations 
 

1.3.1 Initial Calibrations (ICAL) 
Appropriate initial calibrations were performed for each analyte. Based on the 
method of calibration, the laboratory calculated the percent relative standard 
deviation (%RSD) of the relative response factors (RRFs). For all target 
analytes, the RRFs met the method criteria; the RSDs met the method criteria 
for all compounds or the coefficient of determination (r2) was greater than or 
equal to 0.990 for the curve fit calibrations. 

 
1.3.2 Continuing Calibration Verification (CCV)  

For all target analytes, the RRFs met the method criteria; the percent 
differences (%D) between the RRFs in the initial and continuing calibration 
standards for all target analytes were within the method or validation 
acceptance criteria. 

   
1.4 Internal Standards 

All internal standard retention times are within ±30 seconds of the associated 
continuing calibration internal standard retention time.  All internal standard area 
counts were within the acceptance criteria (>50% and <150%) of the associated 
continuing calibration internal standard area counts. 
 

1.5 Performance Check Samples 
An instrument performance check sample (tune standard) was analyzed at the 
beginning of each 12-hour period during sample analysis.  The samples were 
analyzed within the 12-hour period.  All ion abundance criteria were met for 
bromofluorobenzene (BFB).  

 
1.6 Blanks 

Methylene chloride was detected in the method blank associated with the soil 
samples, at an estimated concentration greater than the method detection limit (MDL) 
but less than the reporting limit (RL). However, since methylene chloride was not 
detected in the associated samples, no sample qualifications were required. 
 
2-Butanone was detected in the method blank associated with the dilution of sample 
OUI-SS-LVR213-071031, at a estimated concentration greater than the MDL but less 
than the RL. Therefore, the 2-butanone estimated concentration in sample OUI-SS-
LVR213-071031 is U qualified as undetected at the RL.  
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Sample ID Compound Laboratory 
Result (ug/kg) 

Validation 
Result (ug/kg) 

OUI-SS-LVR213-
071031 

2-Butanone 240 JB 1500 U 

 
Trip blanks were associated with the samples listed on the same COC. For example, 
the following samples are associated with trip blank OU1-SW-MW402, collection 
date 10/24/07, since these samples are listed on the same COC as this trip blank: 
OUI-SW-LV201-071029, OUI-SS-LVR201-071029 and OUI-SS-LVR406-071029. 
 
Acetone was detected in the following trip blanks at estimated concentrations less 
than the RL, but greater than the MDL: OU1-SW-MW402, collected 10/30/07 (lab 
ID 1050420), OU1-SW-MW402, collected 10/24/07 (lab ID 1050422), OU1-SW-
MW402, collected 10/31/07 (lab ID 1050786) and OU1-SW-MW402, collected 
11/01/07 (lab ID 1051240). Therefore, based on the estimated concentration of 
acetone in the associated sample greater than the MDL but less than the RL, the 
concentration of acetone in the sample is U qualified as undetected at the RL. All 
other associated samples did not have acetone detected. 
 
Sample ID Compound Laboratory 

Result (ug/kg) 
Validation 
Result (ug/kg) 

OU1-SE-UL215-071101 Acetone 3.2 J 20 U 
 

1.7 System Monitoring Compounds (Surrogates) 
All surrogate recoveries were within the laboratory acceptance limits. 
 

1.8 Laboratory Control Samples (LCS) 
All LCS recoveries were within the laboratory control limits. 
 

  1.9 Matrix Spike/Matrix Spike Duplicate Sample (MS/MSD) 
Sample OU1-SW-LVR205-071030 was analyzed as the water MS/MSD. All 
compound recoveries and RPDs were within the laboratory control limits. 
  
Sample OU1-SS-LVR205-071030 was analyzed as the soil MS/MSD. All compound 
recoveries and RPDs were within the laboratory control limits, with the following 
exceptions. Acetone and 2-butanone recoveries were high and outside of the 
laboratory control limits. Therefore, the concentrations of acetone and 2-butanone in 
sample OU1-SS-LVR205-071030 are J qualified as estimated.  
 
The following compounds had low recoveries, slightly outside of the laboratory 
control limits: 1,2-dibromo-3-chloropropane, cis-1,2-dichloropropene, trans-1,2-
dichloropropene and o-xylene. However, based on professional judgment, no sample 
qualifications were made since the recoveries were just outside of the control limits.  
 
The following compounds had low recoveries, outside of the laboratory control 
limits: bromoform, chlorobenzene, 1,3-dichlorobenzene, 1,4-dichlorobenzene, 1,2-
dichlorobenzene, 2-hexanone, styrene and 1,2,4-trichlorobenzene. Therefore, the 
concentrations of bromoform, chlorobenzene, 1,3-dichlorobenzene, 1,4-
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dichlorobenzene, 1,2-dichlorobenzene, 2-hexanone, styrene and 1,2,4-
trichlorobenzene in sample OU1-SS-LVR205-071030 are UJ qualified as estimated 
below the RL. 
 
Sample ID Compound Laboratory 

Result (ug/kg) 
Validation 
Result (ug/kg) 

OU1-SS-LVR205-071030 Acetone 130 130 J 
Bromoform 7.6 U 7.6 UJ 
2-Butanone 27 27 J 
Chlorobenzene 7.6 U 7.6 UJ 
1,3-
Dichlorobenzene  

7.6 U 7.6 UJ 

1,4-
Dichlorobenzene 

7.6 U 7.6 UJ 

1,2-
Dichlorobenzene, 

7.6 U 7.6 UJ 

2-hexanone   15 U 15 UJ 
Styrene 7.6 U 7.6 UJ 
1,2,4-
Trichlorobenzene 

7.6 U 7.6 UJ 

 
 

  1.10 Compound Identification and Quantitation 
All compound identifications and quantitations were appropriate, with the following 
exceptions.  
 
Sample OUI-SS-LVR213-071031 was analyzed both original (undiluted) and a 
second time at a dilution due to the concentration of acetone in the original sample, 
which was outside of the linear range of the calibration. The sample results for 
carbon disulfide, 1,2-dichlorobenzene and methyl acetate from the dilution of sample 
OUI-SS-LVR213-071031 did not agree with the original analysis of the sample. 
Therefore, based on professional judgment, the concentrations of carbon disulfide, 
1,2-dichlorobenzene and methyl acetate in both the original and dilution analyses of 
sample OUI-SS-LVR213-071031 are UJ qualified as undetected less than the RL and 
J qualified as estimated. 
 

Sample ID Compound Original  
Laboratory 
Result 
(ug/kg) 

Validation 
Result 
(ug/kg) 

Dilution 
Laboratory 
Result 
(ug/kg) 

Validation 
Result 
(ug/kg) 

OUI-SS-
LVR213-071031 

Carbon disulfide  6.8 J 6.8 J 51 J 51 J 
1,2-
Dichlorobenzene 

7.6 U 7.6 UJ 52 J 52 J 

Methyl acetate 1.4 J 1.4 J 410 J 410 J 
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2.0 Semivolatile Organic Compounds (EPA Method 8270C) 
Full validation including recalculation was performed on the laboratory data for the analysis of 
semivolatile organic compounds (EPA Method 8270C). The laboratory data were reviewed to 
evaluate compliance with this method, and the quality of the data reported. The following 
summarizes the results of this review.   
 
The areas of review are listed below. A leading check mark ( ) indicates an area of review in 
which all data were acceptable.  A preceding crossed circle (⊗) signifies areas where issues were 
raised during the course of the validation review and should be considered to determine any 
impact on data quality and usability. 
 
  Data Completeness 

 Holding Times and Preservation 
⊗ Calibrations  

 Internal Standards  
⊗ Performance Check Sample  

  Blanks 
  System Monitoring Compounds (Surrogates) 

 Laboratory Control Samples 
⊗ Matrix Spike/Matrix Spike Duplicate 

 ⊗ Compound Identification and Quantitation 
 
2.1 Data Completeness 

All analyses were performed as requested on the COC.  
 
2.2 Holding Times and Preservation 

The samples for semivolatile analysis were extracted within the 7 day (water) or 14 
day (soil) technical holding time from date of collection and analyzed within the 40 
day technical holding time from date of extraction.       

 
2.3 Calibrations 

 
2.3.1 Initial Calibrations (ICAL) 

Appropriate initial calibrations were performed for each analyte. Based on the 
method of calibration, the laboratory calculated the %RSD of the RRFs. For all 
target analytes, the RRFs met the method criteria; the RSDs met the method or 
validation criteria for all compounds or the coefficient of determination (r2) 
was greater than or equal to 0.990 for the curve fit calibrations.  
 

2.3.2 Continuing Calibration Verification (CCV)  
For all target analytes, the RRFs met the method criteria; the percent 
differences (%D) between the RRFs in the initial and continuing calibration 
standards for all target analytes were within the method or validation 
acceptance criteria, with the following exception. 2,4-Dinitrophenol in the 
CCV associated with samples OUI-SS-LVR214-071031, OUI-SS-LVR209-
071031, OUI-SS-LVR213-071031 and OU1-SE-UL215-071101 was outside of 
the acceptance criteria. Therefore, the undetected concentrations of 2,4-
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Dinitrophenol in samples OUI-SS-LVR214-071031, OUI-SS-LVR209-071031, 
OUI-SS-LVR213-071031 and OU1-SE-UL215-071101 are UJ qualified as 
estimated below the RL.  

 
Sample ID Compound Laboratory 

Result (ug/kg) 
Validation 
Result (ug/kg) 

OUI-SS-LVR214-
071031 

2,4-
Dinitrophenol 

2000 U 2000 UJ 

OUI-SS-LVR209-
071031 

2,4-
Dinitrophenol 

2100 U 2100 UJ 

OUI-SS-LVR213-
071031 

2,4-
Dinitrophenol 

5800 U 5800 UJ 

OU1-SE-UL215-
071101 

2,4-
Dinitrophenol 

15000 U 15000 UJ 

 
 

2.4 Internal Standards 
All internal standard retention times are within ±30 seconds of the associated 
continuing calibration internal standard retention time.  All internal standard area 
counts were within the acceptance criteria (>50% and <150%) of the associated 
continuing calibration internal standard area counts.  

 
2.5 Performance Check Samples 

An instrument performance check sample was analyzed at the beginning of each 
12-hour period during sample analysis.  The samples were analyzed within the 
12-hour period.  All ion abundance criteria were met for decafluorotriphenyl-
phosphine (DFTPP). It was noted that on all 5B Forms, the percent relative 
abundances for mass 441 compared to mass 443 were wrong. However, the raw data 
confirmed that mass 441 passed the method criteria; therefore, no sample 
qualifications were required.  The laboratory was notified of the error. 
 

2.6 Blanks 
There were no detections of the project compounds of concern in the laboratory 
method blanks. 
 
Sample OU1-SW-MW401 is the equipment blank. No compounds were detected in 
the equipment blank. 
 

2.7 System Monitoring Compounds (Surrogates) 
All surrogate recoveries were within the laboratory acceptance limits. 
 

2.8 Laboratory Control Samples (LCS) 
All LCS recoveries were within the laboratory control limits, with the exception of  
benzaldehyde, which had high recoveries, outside of the laboratory control limits, in 
the soil and water LCS and LCSD. However, since benzaldehyde was not detected in 
any of the samples, no sample qualifications were required. 
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2.9 Matrix Spike/Matrix Spike Duplicate (MS/MSD) 
Sample OU1-SW-LVR205-071030 was analyzed as the water MS/MSD. All 
compound recoveries and RPDs were within the laboratory control limits.  
 
Sample OU1-SS-LVR205-071030 was analyzed as the soil MS/MSD. All compound 
recoveries were within the laboratory control limits, with the exception of high 
benzaldehyde recoveries in the MS/MSD and high fluoranthene recovery in the 
MSD. Since benzaldehyde was not detected in sample OU1-SW-LV205-071030, no 
sample qualifications were required. However, since fluoranthene was detected in 
sample OU1-SW-LV205-071030, the concentration is J qualified as estimated. 
 
Sample ID Compound Laboratory 

Result (ug/kg) 
Validation Result 
(ug/kg ) 

OU1-SW-LV205-071030 Fluoranthene 340 J 340 J 
 
 

2.10 Compound Identification and Quantitation 
All compound identifications and quantitations were appropriate. 
 

 
3.0 Organochlorine Pesticides (EPA Method 8081A) 
Full validation including recalculation was performed on the laboratory data for the analysis of 
Organochlorine Pesticides (EPA Method 8081A). The laboratory data were reviewed to evaluate 
compliance with this method, and the quality of the data reported. The following summarizes the 
results of this review.   
 
The areas of review are listed below. A leading check mark ( ) indicates an area of review in 
which all data were acceptable.  A preceding crossed circle (⊗) signifies areas where issues were 
raised during the course of the validation review and should be considered to determine any 
impact on data quality and usability. 
 
  Data Completeness 

 Holding Times and Preservation 
 Calibrations  

  Blanks 
 ⊗ System Monitoring Compounds (Surrogates) 

 Laboratory Control Samples 
 Matrix Spike/Matrix Spike Duplicate 

 ⊗ Compound Identification and Quantitation 
 
3.1 Data Completeness 

All analyses were performed as requested on the COC.  
 
3.2 Holding Times and Preservation 

The samples for organochlorine pesticide analysis were extracted within the 7 day 
(water) or 14 day (soil) technical holding time from date of collection and analyzed 
within the 40 day technical holding time from date of extraction.        
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3.3 Calibrations 

 
3.3.1 Initial Calibrations (ICAL) 

Appropriate initial calibrations were performed for each analyte. Based on the 
method of calibration, the laboratory calculated the %RSD of the average 
response factors (RFs). For all target analytes, the RSDs met the method 
criteria for all compounds. 
 

3.3.2 Continuing Calibration Verification (CCV)  
For all target analytes, the percent differences (%D) between the average RFs 
in the initial and continuing calibration standards for all target analytes were 
within the method acceptance criteria. 

 
3.4 Blanks 

There were no detections of the project compounds of concern in the laboratory 
method blank. 
 
Sample OU1-SW-MW401 was the equipment blank. No compounds were detected in 
the equipment blank. 
 

3.5 System Monitoring Compounds (Surrogates) 
All surrogate recoveries were within the laboratory acceptance limits, with the 
exception of one high surrogate recovery (decachlorobiphenyl, DCB) in sample 
OU1-SE-UL215-071101. However, since the other surrogate recovery (tetrachloro-
m-xylene, TCMX) was acceptable, no sample qualifications were required. 
 

3.6 Laboratory Control Samples (LCS) 
All LCS/LCS duplicate (LCSD) recoveries and RPDs were within the laboratory 
control limits. 
 

3.7 Matrix Spike/Matrix Spike Duplicate (MS/MSD) 
Sample OU1-SW-LVR205-071030 was analyzed as the water MS/MSD. All 
compound recoveries and RPDs were within the laboratory control limits.  
 
Sample OU1-SS-LVR205-071030 was analyzed as the soil MS/MSD. All compound 
recoveries and RPDs were within the laboratory control limits. 
 

3.8 Compound Identification and Quantitation 
All compound identifications and quantitations were appropriate, with the following 
exceptions.  
 
The dieldrin concentration in sample OU1-SE-UL215-071101 was reported by the 
laboratory as not detected at the RL. However, based on the raw data and 
recalculation during the validation process, the sample detection limit is 51 ug/kg, 
due to baseline noise. The concentration of dieldrin on a second column resulted in a 
sample detection limit of 23 ug/kg. The RPD between the two results is 89%, which 
suggests that a chromatographic problem may exist, due to matrix interference. The 
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higher of the two concentrations is reported as the detection limit in the sample, 
based on the laboratory’s reporting procedure and professional judgment. 
 
The concentration of endrin aldehyde in sample OU1-SE-UL215-071101 was 
reported by the laboratory as not detected at the RL. However, based on the raw data 
and recalculation during the validation process, the sample detection limit is 101 
ug/kg, due to baseline noise. The concentration of endrin aldehyde on a second 
column resulted in a sample detection limit of 58 ug/kg. The RPD between the two 
results is 54%, which suggests that a chromatographic problem may exist, due to 
matrix interference. The higher of the two concentrations is reported as the detection 
limit in the sample, based on the laboratory’s reporting procedure and professional 
judgment. 
 
The concentration of endrin ketone in sample OU1-SE-UL215-071101 was reported 
by the laboratory as not detected at the RL. However, based on the raw data and 
recalculation during the validation process, the sample detection limit is 140 mg/kg. 
The concentration of endrin ketone on a second column resulted in a sample 
detection limit of 51 ug/kg. The RPD between the two results is 54%, which suggests 
that a chromatographic problem may exist, due to matrix interference. The higher of 
the two concentrations is reported as the detection limit in the sample, based on the 
laboratory’s reporting procedure and professional judgment. 
 
The concentration of heptachlor epoxide in sample OU1-SE-UL215-071101 was 
reported by the laboratory as not detected at the RL. However, based on the raw data 
and recalculation during the validation process, the sample detection limit is 10 
mg/kg. The concentration of heptachlor epoxide on a second column resulted in a 
sample detection limit of 4.0 ug/kg. The RPD between the two results is 89%, which 
suggests that a chromatographic problem may exist, due to matrix interference. The 
higher of the two concentrations is reported as the detection limit in the sample, 
based on the laboratory’s reporting procedure and professional judgment. 
 
Sample ID Compound Laboratory 

Result (mg/kg) 
Validation Result 
(mg/kg ) 

OU1-SE-UL215-
071101 

Dieldrin 4.8 U 51 U 
Endrin aldehyde 4.8 U 101 U 
Endrin ketone 4.8 U 140 U 
Heptachlor epoxide 2.5 U 10 U 

 
It was noted that J qualified concentrations (sample concentrations between the MDL 
and RL) were not reported by the laboratory. 

 
4.0 PCBs  (EPA Method 8082) 
Full validation including recalculation was performed on the laboratory data for the analysis of 
PCBs (EPA Method 8082). The laboratory data were reviewed to evaluate compliance with this 
method, and the quality of the data reported. The following summarizes the results of this review.   
 

Appendix G-4-1a: Data Validation Reports, COCs, Analytical Lab Reports 
Matthiessen & Hegeler Zinc Site 

Final Remedial Investigation Report



R2740626 DV Report 
Mattheissen and Hegeler Zinc Company Site, OU1 
Page 12 of 24  
 

 12

The areas of review are listed below. A leading check mark ( ) indicates an area of review in 
which all data were acceptable.  A preceding crossed circle (⊗) signifies areas where issues were 
raised during the course of the validation review and should be considered to determine any 
impact on data quality and usability. 
 
  Data Completeness 

 Holding Times and Preservation 
⊗ Calibrations  

  Blanks 
  System Monitoring Compounds (Surrogates) 

 Laboratory Control Samples 
 Matrix Spike/Matrix Spike Duplicate 

  Compound Identification and Quantitation 
 
4.1 Data Completeness 

All analyses were performed as requested on the COC.  
 
4.2 Holding Times and Preservation 

The samples for PCB analysis were extracted within the 7 day (water) or 14 day 
(soil) technical holding time from date of collection and analyzed with the 40 day 
technical holding time from date of extraction.       

 
4.3 Calibrations 

 
4.3.1 Initial Calibrations (ICAL) 

Appropriate initial calibrations were performed for each analyte. Based on the 
method of calibration, the laboratory calculated the %RSD of the average 
response factors (RFs). For all target analytes, the RSDs met the method 
criteria for all compounds. 
 

4.3.2 Continuing Calibration Verification (CCV)  
For all target analytes, the percent differences (%D) between the average RFs 
in the initial and continuing calibration standards for all target analytes were 
within the method acceptance criteria, with the following exceptions. Two 
closing CCVs had compounds with percent differences outside of the method 
acceptance limits. There were no PCBs detected in the associated samples, with 
the exception of PCB 1260 in sample OU1-SE-UL215-071101. Only one of the 
peaks used to quantify PCB1260 in the CCV associated with sample OU1-SE-
UL215-071101 was outside the acceptance limits. Therefore, based on 
professional judgment and since the instrument response increased, no sample 
qualifications were made. 

 
4.4 Blanks 

There were no detections of the project compounds of concern in the laboratory 
method blank. 
 
Sample OU1-SW-MW401 was the equipment blank. No compounds were detected in 
the equipment blank. 
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4.5 System Monitoring Compounds (Surrogates) 

All surrogate recoveries were within the laboratory acceptance limits. 
 

4.6 Laboratory Control Samples (LCS) 
All LCS/LCS duplicate (LCSD) recoveries and RPDs were within the laboratory 
control limits. 
 

4.7 Matrix Spike/Matrix Spike Duplicate (MS/MSD) 
Sample OU1-SW-LVR205-071030 was analyzed as the water MS/MSD. All 
compound recoveries and RPDs were within the laboratory control limits.  
 
Sample OU1-SS-LVR205-071030 was analyzed as the soil MS/MSD. All compound 
recoveries and RPDs were within the laboratory control limits. 
 

4.8 Compound Identification and Quantitation 
All compound identifications and quantitations were appropriate.  

 
 
5.0 Metals (EPA Methods 6020/6010B/7470A/74741A) 
The soil and water samples were analyzed for the requested metals and Mercury (EPA 
6020/6010B/7470A/7471A) following total metals digestion and Mercury digestion. Validation 
was performed on the laboratory data. The laboratory data were reviewed to evaluate compliance 
with the methods, laboratory SOPS and the quality of the data reported.  The following 
summarizes the results of this review.   
 
The areas of review are listed below. Those areas that were only reviewed as part of full 
validation and recalculation are designated below. A leading check mark ( ) indicates an area of 
review in which all data were acceptable.  A preceding crossed circle (⊗) signifies areas where 
issues were raised during the course of the validation review and should be considered to 
determine any impact on data quality and usability. 
 

 Data Completeness 
 Holding Times and Preservation 
 Calibrations  

⊗ Blanks 
 Laboratory Control Samples 

⊗ Matrix Spike/Matrix Spike Duplicate Samples 
⊗ Laboratory Duplicate Samples 
⊗ Serial Dilutions 
⊗ Compound Identification and Quantitation 
 
5.1 Data Completeness 

All analyses were performed as requested on the COC.  
 

5.2 Holding Times and Preservation 
All analyses were performed within the method-specified holding times.   
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5.3 Calibrations 

5.3.1 Initial Calibrations (IC) 
All initial calibration requirements were met for inductively coupled 
plasma/mass spectrometry (ICP/MS) analysis, inductively coupled plasma 
(ICP) analysis and cold vapor atomic absorption (CVAA) initial calibrations.   

 
5.3.2 Initial Calibration Verification (ICV) and Continuing Calibration Verification 

(CCV) 
The percent recoveries in all associated ICVs and CCVs were within the QC 
acceptance limits. 
 

5.3.3 CRDL (Detection Limit) Standard 
The CRDL standards were within the control limits. 
  

5.3.4 ICSA/ICSAB (Interference Check) Standards 
The ICSA/ICSAB standards met all acceptance criteria.  
 

5.4 Blanks 
5.4.1 Preparation (Method) Blank 

The preparation blanks met the acceptance criteria with the following 
exceptions; chromium, copper and lead were detected in the water preparation 
blank at estimated concentrations less than the RL, but greater than the 
instrument detection limits (IDL). Therefore, the concentrations of chromium, 
copper and lead detected in the associated sample at concentrations less than 
the RL, but greater than the IDL are U qualified as not detected at the RL. 
 

Sample ID Compound Laboratory 
Result (ug/L) 

Validation 
Result (ug/L) 

OU1-SW-LV205-071030 Chromium 0.589 B 3.0 U 
Lead 0.279 B 1.0 U 

OU1-SW-LV201-071029 Chromium 1.1 B 3.0 U 
Copper 2.5 B 5.0 U 
Lead 0.352 B 1.0 U 

OU1-SW-LV406-071029 Chromium 1.2 B 3.0 U 
Copper 2.5 B 5.0 U 
Lead 0.358 B 1.0 U 

OU1-SW-LVR203-071030 Chromium 1.4 B 3.0 U 
Copper 2.8 B 5.0 U 
Lead 0.392 B 1.0 U 

OU1-SW-LVR211-071031 Copper 3.8 B 5.0 U 
OU1-SW-LVR209-071031 Chromium 3.0 B 3.0 U 

Copper 2.2 B 5.0 U 
Lead 0.768 B 1.0 U 

OU1-SW-LVR213-071031 Chromium 1.5 B 3.0 U 
Copper 1.6 B 5.0 U 
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Lead 0.252 B 1.0 U 
OU1-SW-LVR214-071031 Chromium 2.4 B 3.0 U 

Copper 1.6 B 5.0 U 
Lead 0.353 B 1.0 U 

OU1-SW-MW401A Chromium 1.4 B 3.0 U 
Lead 0.816 B 1.0 U 

OU1-SW-MW401B Chromium 1.6 B 3.0 U 
Lead 0.808 B 1.0 U 

OU1-SW-MW401C Chromium 1.3 B 3.0 U 
Lead 0.854 B 1.0 U 

OU1-SW-MW401D Chromium 1.0 B 3.0 U 
Lead 0.799 B 1.0 U 

 
Aluminum, calcium, chromium, iron, lead, manganese and sodium were 
detected in the soil preparation blank at estimated concentrations less than the 
RL, but greater than the IDL. Based on the sample concentrations greater than 
the RL and professional judgment, no sample qualifications were made to the 
aluminum, calcium, chromium, iron, lead and manganese sample results. 
However, based on the soil blank concentration of sodium, the sodium 
concentrations detected in the associated samples are U qualified as not 
detected at the RL; the concentration of sodium in sample OU1-SS-LVR406-
071029 is U qualified as not detected at an elevated detection limit. 
 

Sample ID Compound Laboratory 
Result (mg/kg) 

Validation 
Result (mg/kg) 

OU1-SS-LVR203-071030 Sodium 106 B 500 U 
OU1-SS-LVR206-071030 Sodium 86.9 B 500 U 
OU1-SS-LVR207-071030 Sodium 123 B 500 U 
OU1-SS-LVR208-071030 Sodium 174 B 500 U 
OU1-SS-LVR204-071030 Sodium 312 B 500 U 
OU1-SS-LVR202-071030 Sodium 121 B 500 U 
OU1-SS-LVR201-071029 Sodium 209 B 500 U 
OU1-SS-LVR406-071029 Sodium 614 B 614 U 
OU1-SS-LVR205-071030 Sodium 221 B 500 U 
OU1-SS-LVR214-071031 Sodium 155 B 500 U 
OU1-SS-LVR209-071031 Sodium 156 B 500 U 
OU1-SS-LVR211-071031 Sodium 195 B 500 U 
OU1-SS-LVR212-071031 Sodium 120 B 500 U 
OU1-SS-LVR210-071031 Sodium 129 B 500 U 
OU1-SS-LVR213-071031 Sodium 146 B 500 U 
OU1-SE-UL215-071101 Sodium 242 B 500 U 

 
 

5.4.2 Initial Calibration Blanks (ICB) and Continuing Calibration Blanks (CCB) 
The ICBs and CCBs met the acceptance criteria with a few exceptions; several 
ICBs and CCBs had metal detections at estimated concentrations less than the 
RL, but greater than the IDLs. However, based on professional judgment and 
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since the metals concentrations for all metals in the waters and soils in the 
associated samples were either greater than the RL or not detected, no 
additional sample qualifications were made.  
 

5.4.3 Field QC Samples 
Samples OU1-SW-MW-401A, OU1-SW-MW-401B, OU1-SW-MW-401C and 
OU1-SW-MW-401D are the equipment blanks. The following compounds 
were detected in the equipment blanks at estimated concentrations less than the 
RL, but greater than the IDL.  

    
OU1-SW-MW-401A – barium, calcium, chromium, lead, mercury, nickel, 
potassium, sodium and zinc. 
 
OU1-SW-MW-401B – barium, calcium, chromium, lead, mercury, nickel and 
zinc. 
 
OU1-SW-MW-401C – barium, calcium, chromium, copper, lead, manganese, 
mercury, nickel, potassium, sodium, vanadium and zinc. 
 
OU1-SW-MW-401D – barium, calcium, chromium, lead, mercury, nickel, 
potassium, vanadium and zinc. 
 
Copper was detected in the all the equipment blanks at concentrations greater 
than the RL. 
 
Based on the concentrations of all of the above metals in the water samples, the 
following sample qualifications are made. If the sample concentration is 
estimated less than the RL, the sample is U qualified as undetected at the RL. If 
the sample concentration is above the RL, the sample is U qualified as 
undetected at an elevated RL. 
 

Sample ID Compound Laboratory 
Result (ug/L) 

Validation 
Result (ug/L) 

OU1-SW-LV205-071030 Copper 1.5 B 5.0 U 
Vanadium 1.1 1.1 U 
Zinc 22.9  22.9 U 

OU1-SW-LVR209-071031 Vanadium 1.7 1.7 U 
Zinc 9.8 B 20.0 U 

OU1-SW-LVR213-071031 Zinc 4.7 B 20.0 U 
OU1-SW-LVR214-071031 Mercury 0.015 B 0.200 U 

Vanadium 0.475 B 1.0 U 
Zinc 4.9 B 20.0 U 

 
Based on professional judgment, no sample qualifications were made to the 
soil samples, since the concentrations of the metals in the soil samples were at 
least two times higher than the equipment blank concentrations.  
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5.5 Laboratory Control Samples (LCS) 
All percent recoveries in the soil and water LCS were within the acceptance limits. 
 

5.6 Matrix Spike (MS)  
Sample OU1-SW-LVR-205-071030 was analyzed as the water MS; all compound 
recoveries were within the laboratory control limits.  
 
Sample OU1-SS-LVR205-071030 was analyzed as the soil MS. The following 
compounds were outside of the laboratory control limits: Aluminum, barium, 
cadmium, calcium, copper, iron, lead, manganese, vanadium and zinc. However, 
since the concentration of these metals in the unspiked sample exceeded the spike 
concentration by a factor of four or greater, the spike recovery control limits do not 
apply and qualification of the data is not required.  The recoveries for antimony and 
selenium were low and outside of the laboratory control limits; the recovery for 
cobalt was high and outside of the laboratory control limits. Therefore, the 
concentration in sample OU1-SS-LVR205-071030 of antimony is UJ qualified as 
estimated less than the RL, the concentration of selenium is  J- qualified as estimated 
with a low bias, and the concentration of cobalt in sample OU1-SS-LVR205-071030 
are J+ qualified as estimated with a high bias.  
 
Sample ID Compound Laboratory 

Result (mg/kg) 
Validation 
Result (mg/kg) 

OU1-SS-LVR205-071030 Antimony 0.981 U 0.981 UJ 
Cobalt 3.5  3.5 J+ 
Selenium 0.524 B 0.524 J- 

 
5.7 Laboratory Duplicate Samples 

Sample OU1-SW-LVR205-071030 was analyzed as the water laboratory duplicate. 
All RPD results were acceptable, with the exception of arsenic, chromium, thallium 
and vanadium. However, since arsenic, chromium, thallium and vanadium were 
detected at a estimated concentration less than the RL but greater than the IDL in the 
duplicate, no sample qualifications were required. 
 
Sample OU1-SS-LVR205-071030 was analyzed as the soil laboratory duplicate. 
Cadmium was outside of the laboratory acceptance limits for RPD. Therefore, the 
concentration of cadmium in sample OU1-SS-LVR205-071030 is J qualified as 
estimated. 
 
Sample ID Compound Laboratory 

Result (mg/kg) 
Validation 
Result (mg/kg) 

OU1-SS-LVR205-071030 Cadmium 1.1 B 1.1 J 
 
 

5.8 Serial Dilutions 
The percent differences for the compounds for the serial dilution for the total metals 
water analysis of sample OU1-SW-LVR205-071030 were outside of the laboratory 
acceptance criteria for chromium, potassium, selenium, thallium and vanadium; 
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however, these metals concentrations in the serial dilution are less than 50 times the 
IDL. Therefore, no sample qualifications are required.  
 
The percent differences for the compounds for the serial dilution for the total metals 
soil analysis of sample OU1-SS-LVR205-071030 were outside of the laboratory 
acceptance criteria for beryllium, chromium, selenium and silver; however, the 
beryllium, chromium, selenium and silver concentrations in the serial dilution are less 
than 50 times the IDL. Therefore, no sample qualifications are required.  
 

5.9 Compound Identification and Quantitation 
The project acceptance limits for the ICP-MS internal standards are 30-170% 
recovery. All internal standard recoveries were within the project acceptance limits.  
 
The concentrations of some compounds in the samples were B qualified by the 
laboratory, indicating an estimated sample concentration less than the RL, but greater 
than the IDL. These concentrations are J qualified as estimated. 
 
Sample ID Compound Laboratory 

Result (ug/L) 
Validation 
Result (ug/L) 

OU1-SW-LV205-071030 Cobalt 0.421 B 0.421 J 
Selenium 0.659 B 0.659 J 
Thallium 0.064 B 0.064 J 

OU1-SW-LV201-071029 Arsenic 0.341 B 0.341 J 
Selenium 0.843 B 0.843 J 

OU1-SW-LV406-071029 Arsenic 0.313 B 0.313 J 
Selenium 0.915 B 0.915 J 

OU1-SW-LVR203-071030 Arsenic 0.423 B 0.423 J 
Selenium 0.991 B 0.991 J 

OU1-SW-LVR211-071031 Beryllium 0.119 B 0.119 J 
Cadmium 0.477 B 0.477 J 
Thallium 0.043 B 0.043 J 

OU1-SW-LVR209-071031 Arsenic 0.879 B 0.879 J 
Cobalt 0.878 B 0.878 J 
Zinc 9.8 B 9.8 J 

OU1-SW-LVR213-071031 Arsenic 0.475 B 0.475 J 
Cobalt 0.493 B 0.493 J 
Selenium 0.782 B 0.782 J 
Zinc 4.7 B 4.7 J 
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OU1-SW-LVR214-071031 Arsenic 0.528 B 0.528 J 
Cobalt 0.643 B 0.643 J 
Vanadium 0.475 B 0.475 J 
Zinc 4.9 B 4.9 J 

OU1-SW-MW401A Barium 0.514 B 0.514 J 
Calcium 126 B 126 J 
Mercury 0.015 B 0.015 J 
Nickel 0.137 B 0.137 J 
Potassium 144 B 144 J 
Sodium 54.0 B 54.0 J 
Zinc 18.2 B 18.2 J 

OU1-SW-MW401B Barium 0.394 B 0.394 J 
Calcium 92.6 B 92.6 J 
Mercury 0.017 B 0.017 J 
Nickel 0.352 B 0.352 J 
Zinc 16.0 B 16.0 J 

OU1-SW-MW401C Barium 0.641 B 0.641 J 
Calcium 156 B 156 J 
Manganese 2.7 B 2.7 J 
Mercury 0.028 B 0.028 J 
Nickel 0.187 B 0.187 J 
Potassium 178 B 178 J 
Sodium 159 B 159 J 
Vanadium 0.525 B 0.525 J 

OU1-SW-MW401D Barium 0.404 B 0.404 J 
Calcium 101 B 101 J 
Mercury 0.016 B 0.016 J 
Nickel 0.186 B 0.186 J 
Potassium 107 B 107 J 
Vanadium 1.1 B 1.1 J 
Zinc 13.8 B 13.8 J 

 
 

Sample  Metal  Laboratory 
Concentration 
(mg/kg) 

Validation 
Concentration 
(mg/kg) 

OU1-SS-LVR203-071030 Antimony 2.0 B 2.0 J 
Beryllium 0.139 B 0.139 J 
Mercury 0.022 B 0.022 J 
Silver 0.755 B 0.755 J 

OU1-SS-LVR206-071030 Beryllium 0.231 B 0.231 J 
Cadmium 1.1 B 1.1 J 
Mercury 0.011 B 0.011 J 
Selenium 0.524 B 0.524 J 
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Silver 0.387 B 0.387 J 
Thallium 0.057 B 0.057 J 
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OU1-SS-LVR207-071030 Beryllium 0.285 B 0.285 J 
Copper 5.9 B 5.9 J 
Mercury 0.012 B 0.012 J 
Selenium 0.515 B 0.515 J 
Silver 0.247 B 0.247 J 

OU1-SS-LVR208-071030 Beryllium 0.355 B 0.355 J 
Cadmium 0.757 B 0.757 J 
Copper 6.5 B 6.5 J 
Mercury 0.007 B 0.007 J 
Selenium 0.541 B 0.541 J 
Silver 0.880 B 0.880 J 

OU1-SS-LVR204-071030 Beryllium 0.423 B 0.423 J 
Mercury 0.041 B 0.041 J 
Selenium 0.977 B 0.977 J 

OU1-SS-LVR202-071030 Beryllium 0.152 B 0.152 J 
Mercury 0.014 B 0.014 J 
Selenium 0.379 B 0.379 J 
Silver 0.614 B 0.614 J 

OU1-SS-LVR201-071029 Beryllium 0.449 B 0.449 J 
Mercury 0.006 B 0.006 J 
Selenium 0.911 B 0.911 J 
Thallium 0.080 B 0.080 J 

OU1-SS-LVR406-071029 Beryllium 0.511 B 0.511 J 
Mercury 0.010 B 0.010 J 
Thallium 0.230 B 0.230 J 

OU1-SS-LVR205-071030 Beryllium 0.848 B 0.848 J 
Selenium 1.2 B 1.2 J 
Silver 0.760 B 0.760 J 
Thallium 0.343 B 0.343 J 

OU1-SS-LVR214-071031 Beryllium 0.340 B 0.340 J 
Mercury 0.006 B 0.006 J 
Selenium 0.668 B 0.668 J 
Silver 0.571 B 0.571 J 
Thallium 0.118 B 0.118 J 

OU1-SS-LVR209-071031 Beryllium 0.356 B 0.356 J 
Selenium 0.490 B 0.490 J 
Silver 0.345 B 0.345 J 
Thallium 0.085 B 0.085 J 

OU1-SS-LVR211-071031 Beryllium 0.616 B 0.616 J 
Mercury 0.033 B 0.033 J 
Selenium 0.658 B 0.658 J 
Silver 0.409 B 0.409 J 
Thallium 0.161 B 0.161 J 
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OU1-SS-LVR212-071031 Beryllium 0.256 B 0.256 J 
Cadmium 0.986 B 0.986 J 
Mercury 0.009 B 0.009 J 
Selenium 0.506 B 0.506 J 
Silver 0.383 B 0.383 J 
Thallium 0.061 B 0.061 J 

OU1-SS-LVR210-071031 Beryllium 0.221 B 0.221 J 
Chromium 4.9 B 4.9 J 
Mercury 0.008 B 0.008 J 
Selenium 0.712 B 0.712 J 
Silver 0.224 B 0.224 J 

OU1-SS-LVR213-071031 Beryllium 0.393 B 0.393 J 
Cadmium 1.1 B 1.1 J 
Mercury 0.027 B 0.027 J 
Silver 0.239 B 0.239 J 
Thallium 0.134 B 0.134 J 

OU1-SE-UL215-071101 Antimony 4.8 B 4.8 J 
Beryllium 0.993 B 0.993 J 
Thallium 0.615 B 0.615 J 

 
6.0 Cyanide (EPA Method 9012) and Percent Solids (Modified Method 160.3) 
The soil and water samples were analyzed for cyanide (EPA Method 9012) and percent solids 
(EPA Modified Method 160.3). Validation was performed on the laboratory data. The laboratory 
data were reviewed to evaluate compliance with the methods, laboratory SOPs and the quality of 
the data reported.  The following summarizes the results of this review.  In addition, the percent 
solids data was reviewed and found to be acceptable. 
 
The areas of review are listed below. Those areas that were only reviewed as part of full 
validation and recalculation are designated below. A leading check mark ( ) indicates an area of 
review in which all data were acceptable.  A preceding crossed circle (⊗) signifies areas where 
issues were raised during the course of the validation review and should be considered to 
determine any impact on data quality and usability. 
 

 Data Completeness 
 Holding Times and Preservation 
 Calibrations  
 Blanks 
 Laboratory Control Sample 
 Matrix Spike Sample 
 Laboratory Duplicate Sample 

 
7.1 Data Completeness 

All analyses were performed as requested on the COC.  
 
7.2 Holding Times and Preservation 

All analyses were performed within the method-specified holding times.   
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7.3 Calibrations 

7.3.1 Initial Calibrations (IC) 
All initial calibration requirements were met for Cyanide analysis.  
 

7.3.2 Continuing Calibration Verification (CCV) 
The percent recoveries in all associated CCVs were within the QC acceptance 
limits for Cyanide.  
 

7.4 Blanks 
7.4.1 Preparation (Method) Blank 

The preparation blank met the acceptance criteria; Cyanide was not detected in 
the method blank.  

 
7.4.2 Initial Calibration Blanks (ICB) and Continuing Calibration Blanks (CCB) 

The ICB and CCBs met the acceptance criteria; no Cyanide was detected in 
either the ICB or CCBs. 
 

7.5 Laboratory Control Sample (LCS) 
The cyanide percent recoveries in the LCSs (water and soil) were within the 
acceptance limits. 
 

7.6 Matrix Spike (MS)  
Sample OU1-SW-LVR205-071030 was analyzed as the water MS; the cyanide 
recovery was within the laboratory control limits. 
 
Sample OU1-SS-LVR205-071030 was analyzed as the soil MS; the cyanide recovery 
was within the laboratory control limits. 

 
  7.7 Laboratory Duplicate Samples 

Sample OU1-SW-LV205-071030 was analyzed as the water laboratory duplicate; 
cyanide was not detected in either the original or lab duplicate. 
 
Sample OU1-SS-LVR205-071030 was analyzed as the soil laboratory duplicate; 
cyanide was not detected in either the original or lab duplicate. 
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ATTACHMENT A 
DATA VALIDATION QUALIFIER DEFINITIONS 

AND INTERPRETATION KEY 
Assigned by GeoSyntec’s Data Review Team 

 
 

DATA QUALIFIER DEFINITIONS 
U The analyte was analyzed for, but was not detected above the reported sample 

quantitation limit. 
J The analyte was positively identified; the associated numerical value is the 

approximate concentration of the analyte in the sample. 
J+ The analyte was positively identified; however, the associated numerical value is 

likely to be higher that the concentration of the analyte in the sample due to bias 
attributable to matrix interference. 

J- The analyte was positively identified; however, the associated numerical value is 
likely to be lower that the concentration of the analyte in the sample due to bias 
attributable to matrix interference. 

UJ The analyte was not detected above the reported sample quantitation limit.  
However, the reported quantitation limit is approximate and may or may not 
represent the actual limit of quantitation necessary to accurately and precisely 
measure the analyte in the sample. 

R The sample results are rejected due to serious deficiencies in the ability to analyze 
the sample and meet quality control criteria.  The presence or absence of the analyte 
cannot be verified. 
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Memorandum 

TO:  Nandra Weeks 
          
DATE:   March 10, 2008 
 
FROM:  Geosyntec Consultants QA/QC Group            

SITE: Mattheissen and Hegeler Zinc Company Site, OU1 

SUBJECT:  Summary of Tier III Validation of analytical results for CAS Report R2740512 

 
Introduction 
This report summarizes the findings of the full validation of three soil samples, four equipment 
blanks and one trip blank collected on behalf of the Mattheissen and Hegeler Zinc Company Site, 
OU1 project. These samples were collected on October 24-25, 2007. The samples were analyzed 
by Columbia Analytical Services, Inc. (CAS), Rochester, New York. The samples were analyzed 
for Volatile Organic Compounds by EPA Method 8260B, Semivolatile Organic Compounds by 
EPA Method 8270C, Organochlorine Pesticides by EPA Method 8081A, Polychlorinated 
Biphenyls (PCBs) by EPA Method 8082,   Total Metals by EPA Methods 6020 and 6010B, 
Mercury by EPA Methods 7470A and 7471A, Metals by EPA Methods  6020, 6010 and 7470A 
following EPA Method 1312 Synthetic Precipitation Leaching Procedure (SPLP), Cyanide by 
EPA Method 9012, pH by EPA Method 9045 and Percent Solids by Modified EPA Method 
160.3.  
 
The data were reviewed in accordance with the principles presented in USEPA National 
Functional Guidelines for Laboratory Data Review, Organics (EPA, 2005), USEPA National 
Functional Guidelines for Laboratory Data Review, Inorganics (EPA, 2004), and per the 
requirements of the QAPP, the laboratory standard operating procedures and the specified 
methods. 
 
Data for the following samples were reviewed.   
 
CAS Job No. Client ID 
1049297 OU1-SS-SB307-0-1 MS/MSD
1049298 OU1-SS-SB307-7-8
1049299 OU1-SS-SB307-7-8
1049300 OU1-SS-SB406-0-1
1049301 OU1-SW-MW402
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1049302 OU1-SW-MW401-B 
1049303 OU1-SW-MW401-A 
1049304 OU1-SW-MW401-C 
1049305 OU1-SW-MW401-B 
1049306 OU1-SW-MW401-C 
1049307 OU1-SW-MW401-B 
1049308 OU1-SW-MW401-A 
1049309 OU1-SW-MW401-C 
1049310 OU1-SW-MW401-D  
1049363 OU1-SS-SB307-0-1 
 
 
Matrix – soil, 1 aqueous trip blank and 4 aqueous equipment blanks 
 
 
Executive Summary 
All analyses were performed as requested on the chain of custody (COC). The dates of sample 
collection were recorded on the COC using only the month and day; the year was not included in 
the date. It was assumed, based on the date of sample receipt at the laboratory, that the year was 
2007. 
 
All holding times were met. 
 
1.0 Volatile Organic Compounds (EPA Method 8260B) 
Full validation including recalculation was performed with the laboratory data for the analysis of 
volatile organic compounds (EPA Method 8260B). The laboratory data were reviewed to evaluate 
compliance with this method, and the quality of the data reported. The following summarizes the 
results of this review.   
 
The areas of review are listed below. A leading check mark ( ) indicates an area of review in 
which all data were acceptable.  A preceding crossed circle (⊗) signifies areas where issues were 
raised during the course of the validation review and should be considered to determine any 
impact on data quality and usability. 
 
  Data Completeness 

 Holding Times and Preservation 
 Calibrations  

⊗ Internal Standards  
 Performance Check Sample  

 ⊗ Blanks 
 System Monitoring Compounds (Surrogates) 

⊗ Matrix Spike/Matrix Spike Duplicate Sample 
⊗ Laboratory Control Samples 

  Compound Identification and Quantitation 
 
1.1 Data Completeness 

All analyses were performed as requested on the COC.  
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1.2 Holding Times and Preservation 
All samples were analyzed within the 14 day technical holding time from date of 
collection for volatiles.   
 

1.3 Calibrations 
 

1.3.1 Initial Calibrations (ICAL) 
Appropriate initial calibrations were performed for each analyte. Based on the 
method of calibration, the laboratory calculated the percent relative standard 
deviation (%RSD) of the relative response factors (RRFs). For all target 
analytes, the RRFs met the method criteria; the RSDs met the method criteria 
for all compounds or the coefficient of determination (r2) was greater than or 
equal to 0.990 for the curve fit calibrations. 

 
1.3.2 Continuing Calibration Verification (CCV)  

For all target analytes, the RRFs met the method criteria; the percent 
differences (%D) between the RRFs in the initial and continuing calibration 
standards for all target analytes were within the method or validation 
acceptance criteria. 

   
1.4 Internal Standards 

All internal standard retention times are within ±30 seconds of the associated 
continuing calibration internal standard retention time.  All internal standard area 
counts were within the acceptance criteria (>50% and <150%) of the associated 
continuing calibration internal standard area counts, with the following exceptions. 
Internal standard recoveries for dichlorobenzene-d5 in sample OU1-SS-SB307-7-8 
and dichlorobenzene-d5 and Chlorobenzene-d5 in the reanalysis of sample OU1-SS-
SB307-7-8 were low and outside of the method acceptance limits. Therefore, the 
undetected concentrations of the associated compounds are R qualified as rejected 
and the concentrations detected are J qualified as estimated. 
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Sample ID Compound Laboratory 
Result (ug/kg) 

Validation 
Result (ug/kg) 

OU1-SS-SB307-7-8 1,2-Dibromo-3-
chloropropane 

6.8 U 6.8 R 

1,3-Dichlorobenzene 6.8 U 6.8 R 
1,4-Dichlorobenzene 6.8 U 6.8 R 
1,2-Dichlorobenzene 6.8 U 6.8 R 
1,1,2,2-Tetrachloro-
ethane 

6.8 U 6.8 R 

1,2,4-
Trichlorobenzene 

6.8 U 6.8 R 

OU1-SS-SB307-7-8 
(reanalysis) 

Bromoform 7.7 U 7.7 R 
Chlorobenzene 7.7 U 7.7 R 
1,2-Dibromo-3-
chloropropane 

7.7 U 7.7 R 

Dibromochloro-
methane 

7.7 U 7.7 R 

1,2-Dibromoethane 7.7 U 7.7 R 
1,3-Dichlorobenzene 7.7 U 7.7 R 
1,4-Dichlorobenzene 7.7 U 7.7 R 
1,2-Dichlorobenzene 7.7 U 7.7 R 
Trans-1,3-
dichloropropene 

7.7 U 7.7 R 

Ethylbenzene 4.9 J 4.9 J 
2-Hexanone 15 U 15 R 
Isopropylbenzene 1.9 J 1.9 J 
4-Methyl-2-
pentanone 

15 U 15 R 

Styrene 7.7 U 7.7 R 
1,1,2,2-
Tetrachloroethane 

7.7 U 7.7 R 

Tetrachloroethene 7.7 U 7.7 R 
Toluene 9.3 9.3 J 
1,2,4-
Trichlorobenzene 

7.7 U 7.7 R 

1,1,2-
Trichloroethane 

7.7 U 7.7 R 

o-Xylene 7.1 J 7.1 J 
m+p-Xylene 9.6 9.6 J 

 
 

1.5 Performance Check Samples 
An instrument performance check sample (tune standard) was analyzed at the 
beginning of each 12-hour period during sample analysis.  The samples were 
analyzed within the 12-hour period.  All ion abundance criteria were met for 
bromofluorobenzene (BFB).  
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1.6 Blanks 

Acetone was detected in the method blank associated with the soil samples, at an 
estimated concentration greater than the method detection limit (MDL) but less than 
the reporting limit (RL). No sample qualifications were required for acetone because 
of the concentrations of acetone in the associated samples are greater than the RL. 
 
Sample OU1-SW-MW-402 (collected 10/24/07) is the trip blank and samples OU1-
SW-MW-401-A (collected 10/24/07), OU1-SW-MW-401-B (collected 10/25/07) and 
OU1-SW-MW-401-C (collected 10/25/07) are the equipment blanks. Acetone was 
detected in each of these blanks at estimated concentrations less than the RL, but 
greater than the MDL. No soil sample qualifications were required, based on the 
concentrations of acetone in the associated samples which are greater than the RL.  
    

1.7 System Monitoring Compounds (Surrogates) 
All surrogate recoveries were within the laboratory acceptance limits. 
 

1.8 Laboratory Control Samples (LCS) 
All LCS recoveries were within the laboratory control limits, with the exception of 
high dichlorodifluoromethane recovery outside of the laboratory control limits in the 
LCS associated with the soil analysis. Since dichlorodifluoromethane was not 
detected in the soil sample, no sample qualification was required. 
 

  1.9 Matrix Spike/Matrix Spike Duplicate Sample (MS/MSD) 
A MS/MSD pair was not analyzed. 
  

  1.10 Compound Identification and Quantitation 
All compound identifications and quantitations were appropriate.  
  

2.0 Semivolatile Organic Compounds (EPA Method 8270C) 
Full validation including recalculation was performed on the laboratory data for the analysis of 
semivolatile organic compounds (EPA Method 8270C). The laboratory data were reviewed to 
evaluate compliance with this method, and the quality of the data reported. The following 
summarizes the results of this review.   
 
The areas of review are listed below. A leading check mark ( ) indicates an area of review in 
which all data were acceptable.  A preceding crossed circle (⊗) signifies areas where issues were 
raised during the course of the validation review and should be considered to determine any 
impact on data quality and usability. 
 
  Data Completeness 

 Holding Times and Preservation 
⊗ Calibrations  

 Internal Standards  
⊗ Performance Check Sample  

  Blanks 
  System Monitoring Compounds (Surrogates) 

 Laboratory Control Samples 

Appendix G-4-1a: Data Validation Reports, COCs, Analytical Lab Reports 
Matthiessen & Hegeler Zinc Site 

Final Remedial Investigation Report



R2740512 DV Report  
Mattheissen and Hegeler Zinc Company Site, OU1 
Page 6 of 21   
 

 6

 Matrix Spike/Matrix Spike Duplicate 
  Compound Identification and Quantitation 

 
2.1 Data Completeness 

All analyses were performed as requested on the COC.  
 
2.2 Holding Times and Preservation 

The samples for semivolatile analysis were extracted within the 7 day technical 
holding time (waters) and 14 day technical holding time (soil) from date of collection 
and analyzed with the 40 day technical holding time from date of extraction.       

 
2.3 Calibrations 

 
2.3.1 Initial Calibrations (ICAL) 

Appropriate initial calibrations were performed for each analyte. Based on the 
method of calibration, the laboratory calculated the %RSD of the RRFs. For all 
target analytes, the RRFs met the method criteria; the RSDs met the method 
criteria for all compounds or the coefficient of determination (r2) was greater 
than or equal to 0.990 for the curve fit calibrations. 
 

2.3.2 Continuing Calibration Verification (CCV)  
For all target analytes, the RRFs met the method criteria; the percent 
differences (%D) between the RRFs in the initial and continuing calibration 
standards for all target analytes were within the method acceptance criteria, 
with the following exception. Benzaldehyde in the CCV associated with 
samples OU1-SW-MW401-B, OU1-SW-MW401-A and OU1-SW-MW401-C 
was outside of the method acceptance criteria with a low bias. Therefore, the 
undetected concentrations of benzaldehyde in samples OU1-SW-MW401-B, 
OU1-SW-MW401-A and OU1-SW-MW401-C are UJ qualified as estimated 
below the RL.  
 

Sample ID Compound Laboratory 
Result (ug/L) 

Validation 
Result (ug/L) 

OU1-SW-MW401-B  Benzaldehyde 9.8 U 9.8 UJ 
OU1-SW-MW401-A Benzaldehyde 9.4 U 9.4 UJ 
OU1-SW-MW401-C Benzaldehyde 9.8 U 9.8 UJ 

 
 

2.4 Internal Standards 
All internal standard retention times are within ±30 seconds of the associated 
continuing calibration internal standard retention time.  All internal standard area 
counts were within the acceptance criteria (>50% and <150%) of the associated 
continuing calibration internal standard area counts.  

 
2.5 Performance Check Samples 

An instrument performance check sample was analyzed at the beginning of each 
12-hour period during sample analysis.  The samples were analyzed within the 
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12-hour period.  All ion abundance criteria were met for decafluorotriphenyl-
phosphine (DFTPP). It was noted that on all 5B Forms, the percent relative 
abundances for mass 441 compared to mass 443 were wrong. However, the raw data 
confirmed that mass 441 passed the method criteria; therefore, no sample 
qualifications were required.  The laboratory was notified of the error. 
 

2.6 Blanks 
There were no detections of the project compounds of concern in the laboratory 
method blanks. 
 
Samples OU1-SW-MW401-B, OU1-SW-MW401-A, OU1-SW-MW401-C and OU1-
SW-MW401-D were the equipment blanks. No compounds were detected in the 
equipment blanks. 
 

2.7 System Monitoring Compounds (Surrogates) 
All surrogate recoveries were within the laboratory acceptance limits. 
 

2.8 Laboratory Control Samples (LCS) 
All LCS recoveries were within the laboratory control limits. 
 

2.9 Matrix Spike/Matrix Spike Duplicate (MS/MSD) 
A MS/MSD pair was not analyzed. 
 

2.10 Compound Identification and Quantitation 
All compound identifications and quantitations were appropriate. 
 

 
3.0 Organochlorine Pesticides (EPA Method 8081A) 
Full validation including recalculation was performed on the laboratory data for the analysis of 
Organochlorine Pesticides (EPA Method 8081A). The laboratory data were reviewed to evaluate 
compliance with this method, and the quality of the data reported. The following summarizes the 
results of this review.   
 
The areas of review are listed below. A leading check mark ( ) indicates an area of review in 
which all data were acceptable.  A preceding crossed circle (⊗) signifies areas where issues were 
raised during the course of the validation review and should be considered to determine any 
impact on data quality and usability. 
 
  Data Completeness 

 Holding Times and Preservation 
 Calibrations  

  Blanks 
  System Monitoring Compounds (Surrogates) 

 Laboratory Control Samples 
⊗ Matrix Spike/Matrix Spike Duplicate 

 ⊗ Compound Identification and Quantitation 
 
3.1 Data Completeness 
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All analyses were performed as requested on the COC.  
 
3.2 Holding Times and Preservation 

The samples for organochlorine pesticide analysis were extracted within the 7 day 
technical holding time (waters) and 14 day technical holding time (soil) from date of 
collection and analyzed within the 40 day technical holding time from date of 
extraction.        

 
3.3 Calibrations 

 
3.3.1 Initial Calibrations (ICAL) 

Appropriate initial calibrations were performed for each analyte. Based on the 
method of calibration, the laboratory calculated the %RSD of the average 
response factors (RFs). For all target analytes, the RSDs met the method 
criteria for all compounds. 
 

3.3.2 Continuing Calibration Verification (CCV)  
For all target analytes, the percent differences (%D) between the average RFs 
in the initial and continuing calibration standards for all target analytes were 
within the method acceptance criteria. 

 
3.4 Blanks 

There were no detections of the project compounds of concern in the laboratory 
method blank. 
 
Samples OU1-SW-MW401-A and OU1-SW-MW401-B were the equipment blanks. 
No compounds were detected in the equipment blanks. 
 

3.5 System Monitoring Compounds (Surrogates) 
All surrogate recoveries were within the laboratory acceptance limits. 
 

3.6 Laboratory Control Samples (LCS) 
All LCS/LCS duplicate (LCSD) recoveries and RPDs were within the laboratory 
control limits. 
 

3.7 Matrix Spike/Matrix Spike Duplicate (MS/MSD) 
Sample OU1-SS-SB307-0-1 was analyzed as the MS/MSD. All compound recoveries 
were within the laboratory control limits, with the following exceptions. Aldrin 
recovery in the MSD was high and above the laboratory control limits. However, 
since aldrin was not detected in sample OU1-SS-SB307-0-1, no sample qualifications 
were required. The recoveries of endrin aldehyde were 1.1% and 178% on the two 
columns used for analysis; based on professional judgment these recoveries indicate 
matrix interferences. Therefore, the concentration of endrin aldehyde in sample OU1-
SS-SB307-0-1 is UJ qualified as estimated less than the RL. 
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Sample ID Compound Laboratory 
Result (mg/kg) 

Validation Result 
(mg/kg ) 

OU1-SS-SB307-0-1 Endrin aldehyde 3.7 U 3.7 UJ 
 
 

3.8 Compound Identification and Quantitation 
All compound identifications and quantitations were appropriate, with the following 
exceptions.  
 
The beta endosulfan concentration in sample OU1-SS-SB307-0-1 was reported by 
the laboratory as not detected at 3.7 ug/kg. However, based on the raw data and email 
communication from the laboratory, the undetected concentration of beta endosulfan 
in sample OU1-SS-SB307-0-1 is 4.8 ug/kg, due to baseline noise. The concentration 
of beta endosulfan on a second column resulted in a sample detection limit of 3.9 
ug/kg. The higher of the two concentrations is reported as the detection limit in the 
sample, based on the laboratory’s reporting procedure and professional judgment. An 
elevated RL was calculated and reported as a result of the validation process and 
summarized below.   
 
The endosulfan sulfate concentration in sample OU1-SS-SB307-0-1 was reported by 
the laboratory as not detected at 3.7 ug/kg. However, based on the raw data and email 
communication from the laboratory, the undetected concentration of endosulfan 
sulfate in sample OU1-SS-SB307-0-1 is 3.9 ug/kg, due to baseline noise. The 
concentration of endosulfan sulfate on a second column resulted in a sample 
detection limit of 1.57 ug/kg, which is less than the RL, but greater than the MDL. 
The RPD between the two results is 86%, which suggests that a chromatographic 
problem may exist, due to matrix interference. The higher of the two concentrations 
is reported as the detection limit in the sample, based on the laboratory’s reporting 
procedure and professional judgment. An elevated RL was calculated and reported as 
a result of the validation process and summarized below. 
 
The beta-BHC concentration in sample OU1-SS-SB307-0-1 was reported by the 
laboratory as not detected at 1.9 ug/kg. However, based on the raw data and 
professional judgment, the undetected concentration of beta-BHC in sample OU1-
SS-SB307-0-1 is 8.8 mg/kg, due to baseline noise. The concentration of beta-BHC on 
a second column resulted in a sample detection limit of 0.34 ug/kg, which is less than 
the RL, but greater than the MDL. The RPD between the two results is 185%, which 
suggests that a chromatographic problem may exist, due to matrix interference. The 
higher of the two concentrations is reported as the detection limit in the sample, 
based on the laboratory’s reporting procedure and professional judgment. An 
elevated RL was calculated and reported as a result of the validation process and 
summarized below. 
 
The endrin concentration in sample OU1-SS-SB307-0-1 was reported by the 
laboratory as not detected at 3.7 ug/kg. However, based on the raw data and 
professional judgment, the undetected concentration of endrin in sample OU1-SS-
SB307-0-1 is 5.0 mg/kg, due to baseline noise. The concentration of endrin on a 
second column resulted in a sample detection limit of 1.16 ug/kg, which is less than 

Appendix G-4-1a: Data Validation Reports, COCs, Analytical Lab Reports 
Matthiessen & Hegeler Zinc Site 

Final Remedial Investigation Report



R2740512 DV Report  
Mattheissen and Hegeler Zinc Company Site, OU1 
Page 10 of 21   
 

 10

the RL, but greater than the MDL. The RPD between the two results is 124%, which 
suggests that a chromatographic problem may exist, due to matrix interference. The 
higher of the two concentrations is reported as the detection limit in the sample, 
based on the laboratory’s reporting procedure and professional judgment. An 
elevated RL was calculated and reported as a result of the validation process and 
summarized below. 
 
Sample ID Compound Laboratory 

Result (mg/kg) 
Validation Result 
(mg/kg ) 

OU1-SS-SB307-0-1 beta-Endosulfan 3.7 U 4.8 U 
Endosulfan 
sulfate  

3.7 U 3.9 U 

beta-BHC 1.9 U 8.8 U 
Endrin 3.7 U 5.0 U 

 
It was noted that J qualified concentrations (sample concentrations between the MDL 
and RL) were not reported by the laboratory. 

 
4.0 PCBs  (EPA Method 8082) 
Full validation including recalculation was performed on the laboratory data for the analysis of 
PCBs (EPA Method 8082). The laboratory data were reviewed to evaluate compliance with this 
method, and the quality of the data reported. The following summarizes the results of this review.   
 
The areas of review are listed below. A leading check mark ( ) indicates an area of review in 
which all data were acceptable.  A preceding crossed circle (⊗) signifies areas where issues were 
raised during the course of the validation review and should be considered to determine any 
impact on data quality and usability. 
 
  Data Completeness 

 Holding Times and Preservation 
 Calibrations  

  Blanks 
  System Monitoring Compounds (Surrogates) 

 Laboratory Control Samples 
 Matrix Spike/Matrix Spike Duplicate 

  Compound Identification and Quantitation 
 
4.1 Data Completeness 

All analyses were performed as requested on the COC.  
 
4.2 Holding Times and Preservation 

The samples for PCB analysis were extracted within the 7 day technical holding time 
(water) and 14 day technical holding time (soil) from date of collection and analyzed 
within the 40 day technical holding time from date of extraction.       

 
4.3 Calibrations 
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4.3.1 Initial Calibrations (ICAL) 
Appropriate initial calibrations were performed for each analyte. Based on the 
method of calibration, the laboratory calculated the %RSD of the average 
response factors (RFs). For all target analytes, the RSDs met the method 
criteria for all compounds. 
 

4.3.2 Continuing Calibration Verification (CCV)  
For all target analytes, the percent differences (%D) between the average RFs 
in the initial and continuing calibration standards for all target analytes were 
within the method acceptance criteria. 

 
4.4 Blanks 

There were no detections of the project compounds of concern in the laboratory 
method blank. 
 
Samples OU1-SW-MW401-A and OU1-SW-MW401-B were the equipment blanks. 
No compounds were detected in the equipment blanks. 
 

4.5 System Monitoring Compounds (Surrogates) 
All surrogate recoveries were within the laboratory acceptance limits. 
 

4.6 Laboratory Control Samples (LCS) 
All LCS/LCS duplicate (LCSD) recoveries and RPDs were within the laboratory 
control limits. 
 

4.7 Matrix Spike/Matrix Spike Duplicate (MS/MSD) 
Sample OU1-SS-SB307-0-1 was analyzed as the MS/MSD. All compound recoveries 
were within the laboratory control limits. 
 

4.8 Compound Identification and Quantitation 
All compound identifications and quantitations were appropriate.  

 
 
5.0 Metals (EPA Methods 6020/6010B/7470A/74741A) 
The soil and water samples were analyzed for the requested metals and Mercury (EPA 
6020/6010B/7470A/7471A) following total metals digestion and Mercury digestion. Validation 
was performed on the laboratory data. The laboratory data were reviewed to evaluate compliance 
with the methods, laboratory SOPS and the quality of the data reported.  The following 
summarizes the results of this review.   
 
The areas of review are listed below. Those areas that were only reviewed as part of full 
validation and recalculation are designated below. A leading check mark ( ) indicates an area of 
review in which all data were acceptable.  A preceding crossed circle (⊗) signifies areas where 
issues were raised during the course of the validation review and should be considered to 
determine any impact on data quality and usability. 
 

 Data Completeness 
 Holding Times and Preservation 
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 Calibrations  
⊗ Blanks 
⊗ Laboratory Control Samples 
⊗ Matrix Spike/Matrix Spike Duplicate Samples 
⊗ Laboratory Duplicate Samples 
⊗ Serial Dilutions 
⊗ Compound Identification and Quantitation 
 
5.1 Data Completeness 

All analyses were performed as requested on the COC.  
 

5.2 Holding Times and Preservation 
All analyses were performed within the method-specified holding times.   

 
5.3 Calibrations 

5.3.1 Initial Calibrations (IC) 
All initial calibration requirements were met for inductively coupled 
plasma/mass spectrometry (ICP/MS) analysis, inductively coupled plasma 
(ICP) analysis and cold vapor atomic absorption (CVAA) initial calibrations.   

 
5.3.2 Initial Calibration Verification (ICV) and Continuing Calibration Verification 

(CCV) 
The percent recoveries in all associated ICVs and CCVs were within the QC 
acceptance limits, with the following exception. Aluminum was slightly high 
(111%, limits 90-110%) and outside of the QC acceptance limits in the closing 
CCV for the soil analyses; however, based on professional judgment, no 
sample qualifications were made. 
 

5.3.3 CRDL (Detection Limit) Standard 
The CRDL standards were within the control limits, with the following 
exceptions. Iron recovery was high and slightly outside of the acceptance limits 
in the closing CRDL for the water analyses (134%, limits 70-130%). Zinc 
recovery was high and slightly outside of the acceptance limits in the closing 
CRDL for the soil analyses (131%, limits 70-130%). However, based on 
professional judgment and due to the sample concentrations greater than the 
RL, no sample qualifications were made. 
  

5.3.4 ICSA/ICSAB (Interference Check) Standards 
The ICSA/ICSAB standards met all acceptance criteria.  
 

5.4 Blanks 
5.4.1 Preparation (Method) Blank 

The preparation blanks met the acceptance criteria with the following 
exceptions; chromium, copper, iron, lead, manganese, sodium, vanadium and 
zinc were detected in the water preparation blank at estimated concentrations 
less than the RL but greater than the instrument detection limits (IDL). The 
concentrations of copper and zinc in the associated water sample were greater 
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than the RL; therefore, no sample qualifications were required for copper and 
zinc. However, the estimated concentrations of chromium, iron, lead, 
manganese and sodium detected in the associated sample less than the RL but 
greater than the IDL are U qualified as not detected at the RL; the 
concentration of vanadium is U qualified as not detected at an elevated RL, 
based on professional judgment. 
 

Sample ID Compound Laboratory 
Result (ug/L) 

Validation 
Result (ug/L) 

OU1-SW-MW401-A Chromium  1.6  B 3.0 U 
Iron 34.2 B 100 U 
Lead 0.655 B 1.0 U 
Manganese 3.7 B 10 U 
Sodium 119 B 5000 U 
Vanadium 1.3 1.3 U 

 
Calcium, lead manganese and sodium were detected in the soil preparation 
blank at estimated concentrations less than the RL, but greater than the IDL. 
However, no sample qualifications were made to the calcium, lead and 
manganese concentrations since the concentrations in the associated samples 
were greater than the RL. The concentrations of sodium in the associated 
samples were at least ten times the preparation blank sodium concentration; 
therefore, based on professional judgment, no sample qualifications were made 
to the sodium sample concentrations. 
 

5.4.2 Initial Calibration Blanks (ICB) and Continuing Calibration Blanks (CCB) 
The ICBs and CCBs met the acceptance criteria with a few exceptions; several 
ICBs and CCBs had metal detections at estimated concentrations less than the 
RL, but greater than the IDLs. However, since the metals concentrations for all 
metals except sodium (soil samples) in the associated samples were either 
greater than the RL or not detected, no additional sample qualifications were 
made. The concentrations of sodium in the associated soil samples were at least 
ten times the ICB and CCB blank sodium concentrations; therefore, based on 
professional judgment, no sample qualifications were made to the sodium 
sample concentrations based on the ICBs and CCBs. 
 

5.4.3 Field QC Samples 
Sample OU1-SW-MW-401A is the equipment blank. The following 
compounds were detected in OU1-SW-MW-401A at estimated concentrations 
less than the RL, but greater than the IDL. No soil sample qualifications were 
required, based on these estimated detections and the concentrations of the 
metals in the associated samples. 

    
OU1-SW-MW-401A – barium, calcium, chromium, iron, lead, manganese, 
nickel and sodium. 
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The following compounds were detected in OU1-SW-MW-401A at 
concentrations greater than the RL: 
 
OU1-SW-MW-401A – copper, vanadium and zinc 
 
Based on professional judgment, no sample qualifications were made to the 
soil samples, based on these detections since the concentrations of the metals in 
the soil samples were much higher than the equipment blank concentrations.  
 

5.5 Laboratory Control Samples (LCS) 
All percent recoveries in the water LCS were within the acceptance limits. 
 
All percent recoveries in the soil LCS were within the acceptance limits, with the 
following exceptions. Antimony, cobalt, lead and thallium had high recoveries, 
outside of the acceptance limits in the LCS. Therefore, the concentrations of 
antimony, cobalt, lead and thallium in the associated samples are J+ qualified as 
estimated with a high bias. 
 
 
Sample ID Compound Laboratory 

Result (mg/kg) 
Validation 
Result (mg/kg) 

OU1-SS-SB307-0-1 Antimony 10.2 10.2 J+ 
Cobalt 6.0 6.0 J+ 
Lead 393 393 J+ 
Thallium 0.592 B 0.592 J+ 

OU1-SS-SB307-7-8 Antimony 2.9 B 2.9 J+ 
Cobalt 6.1 6.1 J+ 
Lead 90.8 90.8 J+ 
Thallium 0.430 B 0.430 J+ 

OU1-SS-SB307-8-9 Antimony 3.3 B 3.3 J+ 
Cobalt 11.9 11.9 J+ 
Lead 88.5 88.5 J+ 
Thallium 0.694 B 0.694 J+ 

OU1-SS-SB406-0-1 Antimony 4.5 B 4.5 J+ 
Cobalt 7.8 7.8 J+ 
Lead 135 135 J+ 
Thallium 0.664 B 0.664 J+ 

 
5.6 Matrix Spike (MS)  

Sample OU1-SW-MW401-A was analyzed as the water MS. Only the metals 
analyzed by EPA Method 6010B were spiked; all compound recoveries were within 
the laboratory control limits. 
 
The metals analyzed by EPA Method 6020 for waters were spiked into a batch QC 
sample. No information was provided on the batch QC sample results. 
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Sample OU1-SS-SB307-0-1 was analyzed as the soil MS. The following compounds 
were outside of the laboratory control limits: Aluminum, arsenic, barium, cadmium, 
calcium, chromium, iron, lead, magnesium, manganese, mercury, nickel, vanadium 
and zinc. However, since the concentration of these metals in the unspiked sample 
exceeded the spike concentration by a factor of four or greater, the spike recovery 
control limits do not apply and qualification of the data is not required. The 
recoveries for antimony and selenium were low and outside of the laboratory control 
limits; therefore, the concentrations of antimony and selenium in sample OU1-SS-
SB307-0-1 are J- qualified as estimated with a low bias.  
 
Sample ID Compound Laboratory 

Result (mg/kg) 
Validation 
Result (mg/kg) 

OU1-SS-SB307-0-1 Antimony 10.2 10.2 J- 
Selenium 0.638 B 0.638 J- 

 
5.7 Laboratory Duplicate Samples 

Sample OU1-SW-MW401-A was analyzed as the water laboratory duplicate. Only 
the metals analyzed by EPA Method 6010B were assessed in the laboratory 
duplicate. All RPD results were acceptable, with the exception of iron. However, 
since iron was detected at a estimated concentration less than the RL, but greater than 
the IDL, no sample qualifications were required. 
 
The metals analyzed by EPA Method 6020 for waters were assessed using a batch 
QC sample. No information was provided on the batch QC sample results. 
 
Sample OU1-SS-SB307-0-1 was analyzed as the soil laboratory duplicate. The 
following metals were outside of the laboratory acceptance limits for RPD: antimony, 
arsenic, barium, lead, mercury, sodium, vanadium and zinc. No sample qualifications 
are required for antimony and sodium since the concentrations in the duplicate are 
less than the RL. However, due to the duplicate RPDs outside of the acceptance 
limits, the concentrations of arsenic, barium, lead, mercury, vanadium and zinc are J 
qualified as estimated. 
 
Sample ID Compound Laboratory 

Result (mg/kg) 
Validation 
Result (mg/kg) 

OU1-SS-SB307-0-1 Arsenic 16.9 16.9 J 
Barium 612 612 J 
Lead 393 393 J 
Mercury 1.1 1.1 J 
Vanadium 27.9 27.9 J 
Zinc 3110 3110 J 

 
 

5.8 Serial Dilutions 
The percent differences for the compounds for the serial dilution for the total metals 
water analysis of sample OU1-SW-MW401-A were outside of the laboratory 
acceptance criteria for calcium, chromium, iron, lead, magnesium, manganese, 
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potassium, sodium, vanadium and zinc; however, these metals concentrations in the 
serial dilution are less than 50 times the IDL. Therefore, no sample qualifications are 
required. The serial dilution was only performed for the metals analyzed by EPA 
Method 6010B. The serial dilution for the metals analyzed by EPA Method 6020 for 
waters was assessed using a batch QC sample. No information was provided on the 
batch QC sample results.  
 
The percent differences for the compounds for the serial dilution for the total metals 
soil analysis of sample OU1-SS-SB307-0-1 were outside of the laboratory acceptance 
criteria for antimony, iron and selenium; however, the antimony and selenium 
concentrations in the serial dilution are less than 50 times the IDL. Therefore, no 
sample qualifications are required. Based on the concentrations of iron in the original 
sample and serial dilution, the concentration of iron in sample OU1-SS-SB307-0-1 is 
J qualified as estimated. 
 
Sample ID Compound Laboratory 

Result (mg/kg) 
Validation 
Result (mg/kg) 

OU1-SS-SB3079-0-1 Iron 34300 34300 J 
 

5.9 Compound Identification and Quantitation 
The project acceptance limits for the ICP-MS internal standards are 30-170% 
recovery. All internal standard recoveries were within the project acceptance limits.  
 
The concentrations of some compounds in the samples were B qualified by the 
laboratory, indicating an estimated sample concentration less than the RL, but greater 
than the IDL. These concentrations are J qualified as estimated. 
 

Sample  Metal  Laboratory 
Concentration 
(ug/L) 

Validation 
Concentration 
(ug/L) 

OU1-SW-MW401A Barium 0.719 B 0.719 J 
Calcium 260 B 260 J 
Nickel 0.179 B 0.179 J 

 
 

Sample  Metal  Laboratory 
Concentration 
(mg/kg) 

Validation 
Concentration 
(mg/kg) 

OU1-SS-SB307-0-1 Beryllium 1.0 B 1.0 J 
Selenium 0.638 B 0.638 J 
Sodium 399 B 399 J 
Thallium 0.592 B 0.592 J 

OU1-SS-SB307-7-8 Antimony 2.9 B 2.9 J 
Mercury 0.030 B 0.030 J 
Selenium 0.557 B 0.557 J 
Sodium 338 B 338 J 
Thallium 0.430 B 0.430 J 

Appendix G-4-1a: Data Validation Reports, COCs, Analytical Lab Reports 
Matthiessen & Hegeler Zinc Site 

Final Remedial Investigation Report



R2740512 DV Report  
Mattheissen and Hegeler Zinc Company Site, OU1 
Page 17 of 21   
 

 17

OU1-SS-SB307-8-9 Antimony 3.3 B 3.3 J 
Selenium 1.3 B 1.3 J 
Sodium 367 B 367 J 
Thallium 0.694 B 0.694 J 

OU1-SS-SB406-0-1 Antimony 4.5 B 4.5 J 
Selenium 0.774 B 0.774 J 
Thallium 0.664 B 0.664 J 

 
 
6.0 SPLP Metals (EPA Methods 1312/6020/6010B/7470A) 
The soil samples were analyzed for the requested metals and Mercury (EPA 6020/6010B/7470A) 
following a Synthetic Precipitation Leaching Procedure (SPLP). Validation was performed on the 
laboratory data. The laboratory data were reviewed to evaluate compliance with the methods, 
laboratory SOPs and the quality of the data reported.  The following summarizes the results of 
this review.   
 
The areas of review are listed below. Those areas that were only reviewed as part of full 
validation and recalculation are designated below. A leading check mark ( ) indicates an area of 
review in which all data were acceptable.  A preceding crossed circle (⊗) signifies areas where 
issues were raised during the course of the validation review and should be considered to 
determine any impact on data quality and usability. 
 

 Data Completeness 
 Holding Times and Preservation 
 Calibrations  

⊗ Blanks 
 Laboratory Control Samples 

⊗ Matrix Spike/Matrix Spike Duplicate Samples 
 Laboratory Duplicate Samples 
 Serial Dilutions 

⊗ Compound Identification and Quantitation 
 
6.1 Data Completeness 

All analyses were performed as requested on the COC. The SPLP extraction log was 
requested from the laboratory and was sent by email. 

 
6.2 Holding Times and Preservation 

All analyses were performed within the method-specified holding times.   
 
6.3 Calibrations 

6.3.1 Initial Calibrations (IC) 
All initial calibration requirements were met for inductively coupled 
plasma/mass spectrometry (ICP/MS) analysis, inductively coupled plasma 
(ICP) analysis and cold vapor atomic absorption (CVAA) initial calibrations.   
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6.3.2 Initial Calibration Verification (ICV) and Continuing Calibration Verification 
(CCV) 
The percent recoveries in all associated ICVs and CCVs were within the QC 
acceptance limits. 
 

6.3.3 CRDL Standard 
The CRDL standards were within the control limits.   

 
6.3.4 ICSA/ICSAB Standards 

The ICSA/ICSAB met all acceptance criteria. 
 

6.4 Blanks 
6.4.1 Preparation (Method) Blank 

The preparation blanks met the acceptance criteria with the following 
exceptions; arsenic, chromium, copper, lead, mercury and vanadium were 
detected in the preparation blank at estimated concentrations less than the RL 
but greater than the IDL. Therefore, based on the sample’s chromium, copper, 
mercury and vanadium concentrations which are less than the RL but greater 
than the IDL, the sample concentrations are U qualified as not detected at the 
RL. 
 

Sample  Metal  Laboratory 
Concentration 
(ug/L) 

Validation 
Concentration 
(ug/L) 

OU1-SS-SB307-0-1 Chromium  2.1 B 3.0 U 
Copper 4.5 B 5.0 U 
Mercury 0.120 B 0.200 U 
Vanadium 0.743 B 1.0 U 

 
 

6.4.2 Initial Calibration Blanks (ICB) and Continuing Calibration Blanks (CCB) 
The ICBs and CCBs met the acceptance criteria with a few exceptions; several 
ICBs and CCBs had metal detections at estimated concentrations less than the 
RL, but greater than the IDLs. However, based on professional judgment and 
since the metals concentrations in the associated samples were either greater 
than the RL or not detected, no additional sample qualifications were made. 
 

6.5 Laboratory Control Samples (LCS) 
All percent recoveries in the LCS were within the acceptance limits. 
 

6.6 Matrix Spike (MS)  
Sample OU1-SS-SB307-0-1 was analyzed as the MS. All compound recoveries were 
within the laboratory control limits. Only the metals analyzed by EPA Method 6020 
were assessed in the MS. The metals analyzed by EPA Method 6010B were assessed 
using a batch QC sample. No information was provided on the batch QC sample 
results. 
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6.7 Laboratory Duplicate Samples 

Sample OU1-SS-SB307-0-1 was analyzed as the laboratory duplicates. The relative 
percent differences (RPD) were within the acceptance limits, with the following 
exceptions. Thallium and vanadium were outside of the acceptance limits in the 
duplicate of sample OU1-SS-SB307-0-1; however, since the estimated concentrations 
of thallium and vanadium in the sample were less than the RL, no sample 
qualifications are required.  Only the metals analyzed by EPA Method 6020 were 
assessed in the duplicate. The metals analyzed by EPA Method 6010B were assessed 
using a batch QC sample. No information was provided on the batch QC sample 
results. 
 

6.8 Serial Dilutions 
The percent differences for the compounds for the serial dilution for the SPLP 
analysis of sample OU1-SS-SB307-0-1 were outside of the laboratory acceptance 
criteria for arsenic, chromium, copper, potassium, selenium, thallium and vanadium; 
however, since the concentrations of these metals are less than 50 times the IDL, no 
sample qualifications are required.  
 

6.9 Compound Identification and Quantitation 
The project acceptance limits for the ICP-MS internal standards are 30-170% 
recovery. All internal standard recoveries were within the project acceptance limits.  
 
The concentrations of some compounds in the sample were B qualified by the 
laboratory, indicating an estimated sample concentration less than the RL, but greater 
than the IDL. These concentrations are J qualified as estimated. 
 

Sample  Metal  Laboratory 
Concentration 
(ug/L) 

Validation 
Concentration 
(ug/L) 

OU1-SS-SB307-0-1 Cadmium 0.681 B 0.681 J 
Cobalt 0.316 B 0.316 J 
Nickel 2.3 B 2.3 J 
Potassium 934 B 934 J 
Selenium 0.636 B 0.636 J 
Thallium 0.063 B 0.063 J 

 
7.0 Cyanide (EPA Method 9012), pH (EPA Method 9045) and Percent Solids (Modified 
Method 160.3) 
The soil and water samples were analyzed for cyanide (EPA Method 9012), pH, (EPA Method 
9045) and percent solids (EPA Modified Method 160.3). Validation was performed on the 
laboratory data. The laboratory data were reviewed to evaluate compliance with the methods, 
laboratory SOPs and the quality of the data reported.  The following summarizes the results of 
this review.  In addition, the percent solids data was reviewed and found to be acceptable. 
 
The areas of review are listed below. Those areas that were only reviewed as part of full 
validation and recalculation are designated below. A leading check mark ( ) indicates an area of 
review in which all data were acceptable.  A preceding crossed circle (⊗) signifies areas where 
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issues were raised during the course of the validation review and should be considered to 
determine any impact on data quality and usability. 
 

 Data Completeness 
 Holding Times and Preservation 
 Calibrations  
 Blanks 
 Laboratory Control Sample 
 Matrix Spike Sample 
 Laboratory Duplicate Sample 

 
7.1 Data Completeness 

All analyses were performed as requested on the COC.  
 
7.2 Holding Times and Preservation 

All analyses were performed within the method-specified holding times.   
 
7.3 Calibrations 

7.3.1 Initial Calibrations (IC) 
All initial calibration requirements were met for Cyanide analysis.  
 

7.3.2 Continuing Calibration Verification (CCV) 
The percent recoveries in all associated CCVs were within the QC acceptance 
limits for Cyanide.  
 

7.4 Blanks 
7.4.1 Preparation (Method) Blank 

The preparation blank met the acceptance criteria; Cyanide was not detected in 
the method blank.  

 
7.4.2 Initial Calibration Blanks (ICB) and Continuing Calibration Blanks (CCB) 

The ICB and CCBs met the acceptance criteria; no Cyanide was detected in 
either the ICB or CCBs. 
 

7.5 Laboratory Control Sample (LCS) 
The cyanide percent recoveries in the LCSs (water and soil) were within the 
acceptance limits (85-115% recovery). 
 

7.6 Matrix Spike (MS)  
An MS from this sample set was not analyzed. Results of batch QC analyses were not 
reported. 
. 

  7.7 Laboratory Duplicate Samples 
A duplicate from this sample set was not analyzed. Results of batch QC analyses 
were not reported.  
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ATTACHMENT A 
DATA VALIDATION QUALIFIER DEFINITIONS 

AND INTERPRETATION KEY 
Assigned by GeoSyntec’s Data Review Team 

 
 

DATA QUALIFIER DEFINITIONS 
U The analyte was analyzed for, but was not detected above the reported sample 

quantitation limit. 
J The analyte was positively identified; the associated numerical value is the 

approximate concentration of the analyte in the sample. 
J+ The analyte was positively identified; however, the associated numerical value is 

likely to be higher that the concentration of the analyte in the sample due to bias 
attributable to matrix interference. 

J- The analyte was positively identified; however, the associated numerical value is 
likely to be lower that the concentration of the analyte in the sample due to bias 
attributable to matrix interference. 

UJ The analyte was not detected above the reported sample quantitation limit.  
However, the reported quantitation limit is approximate and may or may not 
represent the actual limit of quantitation necessary to accurately and precisely 
measure the analyte in the sample. 

R The sample results are rejected due to serious deficiencies in the ability to analyze 
the sample and meet quality control criteria.  The presence or absence of the analyte 
cannot be verified. 
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Memorandum 

TO:  Nandra Weeks 
          
DATE:   March 6, 2008 
 
FROM:  Geosyntec Consultants QA/QC Group            

SITE: Mattheissen and Hegeler Zinc Company Site, OU1  

SUBJECT:  Summary of Tier III Validation of analytical results for CAS Report R2740363 

 
Introduction 
This report summarizes the findings of the full validation of ten soil samples, two equipment 
blanks and three field blanks collected on behalf of the Mattheissen and Hegeler Zinc Company 
Site, OU1 project. These samples were collected on October 17-18, 2007. The samples were 
analyzed by Columbia Analytical Services, Inc. (CAS), Rochester, New York. The samples were 
analyzed for Volatile Organic Compounds by EPA Method 8260B, Semivolatile Organic 
Compounds by EPA Method 8270C, Organochlorine Pesticides by EPA Method 8081A, 
Polychlorinated Biphenyls (PCBs) by EPA Method 8082,   Total Metals by EPA Methods 6020 
and 6010B, Mercury by EPA Methods 7470A and 7471A, Metals by EPA Methods  6020, 6010 
and 7470A following EPA Method 1312 Synthetic Precipitation Leaching Procedure (SPLP), 
Cyanide by EPA Method 9012, pH by EPA Method 9045 and Percent Solids by Modified EPA 
Method 160.3.  
 
The data were reviewed in accordance with the principles presented in USEPA National 
Functional Guidelines for Laboratory Data Review, Organics (EPA, 2005), USEPA National 
Functional Guidelines for Laboratory Data Review, Inorganics (EPA, 2004), and per the 
requirements of the QAPP, the laboratory standard operating procedures and the specified 
methods. 
 
Data for the following samples were reviewed.   
 
CAS Job No. Client ID 
1047225 OU1-SS-SB308-26.5-27.5
1047226 OU1-SS-SB308-26.5-27.5
1047227 OU1-SS-SB308-36.5-37.5
1047228 OU1-SS-SB308-0-1
1047229 OU1-SS-SB309-0-1 MS/MSD
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1047230 OU1-SS-SB309-48-49 
1047231 OU1-SS-SB305-0-1
1047234 OU1-SS-SB309-28.25-29.25
1047236 OU1-SS-SB309-18.25-19.25
1047239 OU1-SS-SB406-0-1
1047242 OU1-SS-SB305-90-91
1047243 OU1-SS-SB305-89-90
1047244 OU1-SS-SB308-36.5-37.5
1047245 OU1-SS-SB309-48-49 MS/MSD 
1047246 OU1-SS-SB406-0-1 
1047250 OU1-SS-SB308-36.5-37.5 
1047251 OU1-SS-SB309-48-49 MS/MSD 
1047252 OU1-SS-SB406-0-1 
1047253 OU1-SS-SB308-36.5-37.5 
1047254 OU1-SS-SB309-48-49 MS/MSD 
1047255 OU1-SS-SB406-0-1 
1047261 OU1-SS-SB309-28.5-29.5 MS/MSD 
1047267 OU1-SS-SB309-0-1MS/MSD 
1047269 OU1-SS-SB305-0-1 
1047271 OU1-SS-SB406-0-1 
1047277 OU1-SW-MW401-B 
1047279 OU1-SW-MW401-B 
1047280 OU1-SW-MW401-B 
1047281 OU1-SW-MW401 
1047282 OU1-SW-MW401-B 
1047283 OU1-SW-MW405 
1047284 OU1-SW-MW401-B 
1047285 OU1-SW-MW401 
1047286 OU1-SW-MW405-B 
1047287 OU1-SW-MW405 
1047288 OU1-SW-MW401-B 
1047289 OU1-SW-MW401 
1047290 OU1-SW-MW405A 
1047291 OU1-SW-MW401A 
1047292 OU1-SS-SB406-0-1 
1047293 OU1-SW-MW405-B 
1047294 OU1-SW-MW405 
1047295 OU1-SW-MW401 
1047296 OU1-SW-MW401 
1047297 OU1-SW-MW401 
1047298 OU1-SS-SB305-90-91 
 
 
Matrix – soil, 2 aqueous equipment blanks and 3 field blanks 
 
 
 
Executive Summary 
All analyses were performed as requested on the chain of custody (COC). The dates of sample 
collection and date sample were relinquished on the COC only included the month and day; the 
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year was not included in the date. It was assumed, based on the date of sample receipt at the 
laboratory, that the year was 2007. 
 
All holding times were met. 
 
1.0 Volatile Organic Compounds (EPA Method 8260B) 
Full validation including recalculation was performed with the laboratory data for the analysis of 
volatile organic compounds (EPA Method 8260B). The laboratory data were reviewed to evaluate 
compliance with this method, and the quality of the data reported. The following summarizes the 
results of this review.   
 
The areas of review are listed below. A leading check mark ( ) indicates an area of review in 
which all data were acceptable.  A preceding crossed circle (⊗) signifies areas where issues were 
raised during the course of the validation review and should be considered to determine any 
impact on data quality and usability. 
 
  Data Completeness 

 Holding Times and Preservation 
 Calibrations  
 Internal Standards  
 Performance Check Sample  

 ⊗ Blanks 
 System Monitoring Compounds (Surrogates) 

⊗ Matrix Spike/Matrix Spike Duplicate Sample 
 Laboratory Control Samples 

  Compound Identification and Quantitation 
 
1.1 Data Completeness 

All analyses were performed as requested on the COC.  
 

1.2 Holding Times and Preservation 
All samples were analyzed within the 14 day technical holding time from date of 
collection for volatiles.   
 

1.3 Calibrations 
 

1.3.1 Initial Calibrations (ICAL) 
Appropriate initial calibrations were performed for each analyte. Based on the 
method of calibration, the laboratory calculated the percent relative standard 
deviation (%RSD) of the relative response factors (RRFs). For all target 
analytes, the RRFs met the method criteria; the RSDs met the method criteria 
for all compounds or the coefficient of determination (r2) was greater than or 
equal to 0.990 for the curve fit calibrations. 

 
1.3.2 Continuing Calibration Verification (CCV)  

For all target analytes, the RRFs met the method criteria; the percent 
differences (%D) between the RRFs in the initial and continuing calibration 
standards for all target analytes were within the method acceptance criteria, 
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with the following exceptions. Bromomethane and 1,1,2-trichloro-1,2,2,-
trifluoroethane were outside of the acceptance limits in the CCV associated 
with the analyses of the  field QC samples (all aqueous samples). Therefore, 
the undetected concentrations of bromomethane and 1,1,2-trichloro-1,2,2,-
trifluoroethane in the field QC samples are UJ qualified as not detected less 
than the reporting limits (RL). 
 

Sample ID Date 
Collected 

Compound Laboratory 
Result 
(ug/L) 

Validation 
Result 
(ug/L) 

OU1-SW-
MW405 

10/17/07 Bromomethane  2.0 U 2.0 UJ 
1,1,2-trichloro-
1,2,2,-
trifluoroethane 

1.0 U 1.0 UJ 

OU1-SW-
MW401-B 

10/17/07 Bromomethane  2.0 U 2.0 UJ 
1,1,2-trichloro-
1,2,2,-
trifluoroethane 

1.0 U 1.0 UJ 

OU1-SW-401 10/17/07 Bromomethane  2.0 U 2.0 UJ 
1,1,2-trichloro-
1,2,2,-
trifluoroethane 

1.0 U 1.0 UJ 

OU1-SW-405-
B 

10/17/07 Bromomethane  2.0 U 2.0 UJ 
1,1,2-trichloro-
1,2,2,-
trifluoroethane 

1.0 U 1.0 UJ 

OU1-SW-405 10/18/07 Bromomethane  2.0 U 2.0 UJ 
1,1,2-trichloro-
1,2,2,-
trifluoroethane 

1.0 U 1.0 UJ 

 
   

1.4 Internal Standards 
All internal standard retention times are within ±30 seconds of the associated 
continuing calibration internal standard retention time.  All internal standard area 
counts were within the acceptance criteria (>50% and <150%) of the associated 
continuing calibration internal standard area counts 

 
1.5 Performance Check Samples 

An instrument performance check sample (tune standard) was analyzed at the 
beginning of each 12-hour period during sample analysis.  The samples were 
analyzed within the 12-hour period.  All ion abundance criteria were met for 
bromofluorobenzene (BFB).  

 
1.6 Blanks 

Acetone and methylene chloride were detected in the method blank associated with 
the soil samples analyzed on 10/26/07 and acetone was detected in the method blank 
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associated with the soil samples analyzed on 10/29/07, at estimated concentrations 
greater than the method detection limit (MDL) but less than the RL. Therefore, based 
on the concentration of acetone in the method blank and in sample OU1-SS-SB309-
48-49, the concentration of acetone is U qualified as not detected at an elevated RL. 
The estimated concentrations of methylene chloride in samples OU1-SS-SB309-48-
49 and OU1-SS-SB406-0-1 greater than the MDL but less than the RL are U 
qualified as not detected at the RL. 
 
Sample ID Compound Laboratory 

Result (ug/kg) 
Validation 
Result (ug/kg) 

OU1-SS-SB309-48-
49 

Acetone 28 B 28 U 
Methylene chloride 0.53 JB 5.0 U 

OU1-SS-SB406-0-1 Methylene chloride 0.64 JB 5.0 U 
 
Samples OU1-SW-MW-401-B (collected 10/17/07) and OU1-SW-MW-401 
(collected 10/17/07) are equipment blanks and samples OU1-SW-MW-405 (collected 
10/17/07), OU1-SW-MW-405-B (collected 10/17/07) and OU1-SW-MW-405 
(collected 10/18/07) are field blanks. A trip blank was not sent with the samples. The 
following compounds were detected in each of these blanks at estimated 
concentrations less than the RL, but greater than the MDL. No soil sample 
qualifications were required, based on these detections and the concentrations of the 
compounds in the associated samples. 
    
OU1-SW-MW-401-B (collected 10/17/07, equipment blank) – acetone and styrene 
OU1-SW-MW-401 (collected 10/17/07, equipment blank) – acetone and styrene 
OU1-SW-MW-405 (collected 10/17/07, field blank) – acetone 
OU1-SW-MW-405-B (collected 10/17/07, field blank) – acetone, 
bromodichloromethane and chloroform 
OU1-SW-MW-405 (collected 10/18/07, field blank) – bromodichloromethane and 
chloroform 
 

1.7 System Monitoring Compounds (Surrogates) 
All surrogate recoveries were within the laboratory acceptance limits. 
 

1.8 Laboratory Control Samples (LCS) 
All LCS recoveries were within the laboratory control limits, with the exception of 
high dichlorodifluoromethane recovery outside of the laboratory control limits in the 
LCS associated with the analysis of sample OU1-SS-SB308-36.5-37.5. Since 
dichlorodifluoromethane was not detected in sample OU1-SS-SB308-36.5-37.5, no 
sample qualification was required. 
 

  1.9 Matrix Spike/Matrix Spike Duplicate Sample (MS/MSD) 
Sample OU1-SS-SB309-48-49 was analyzed as the MS/MSD. All compound 
recoveries were within the laboratory control limits, with the following exceptions. 
1,4-Dichlorobenzene, styrene, 1,2,4-trichlorobenzene and vinyl chloride had low 
recoveries outside of the laboratory control limits in the MS and/or the MSD; 
therefore, the undetected concentrations of 1,4-dichlorobenzene, styrene, 1,2,4-
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trichlorobenzene and vinyl chloride in sample OU1-SS-SB309-48-49 are UJ qualified 
as estimated less than the RL. 
  

Sample ID Compound Laboratory 
Result (ug/kg) 

Validation 
Result (ug/kg) 

OU1-SS-SB309-48-
49 

1,4-Dichlorobenzene  6.7 U 6.7 UJ 
Styrene 6.7 U 6.7 UJ 
1,2,4-
Trichlorobenzene 

6.7 U 6.7 UJ 

Vinyl chloride 6.7 U 6.7 UJ 
 

  1.10 Compound Identification and Quantitation 
All compound identifications and quantitations were appropriate.  
  

2.0 Semivolatile Organic Compounds (EPA Method 8270C) 
Full validation including recalculation was performed on the laboratory data for the analysis of 
semivolatile organic compounds (EPA Method 8270C). The laboratory data were reviewed to 
evaluate compliance with this method, and the quality of the data reported. The following 
summarizes the results of this review.   
 
The areas of review are listed below. A leading check mark ( ) indicates an area of review in 
which all data were acceptable.  A preceding crossed circle (⊗) signifies areas where issues were 
raised during the course of the validation review and should be considered to determine any 
impact on data quality and usability. 
 
  Data Completeness 

 Holding Times and Preservation 
 Calibrations  
 Internal Standards  

⊗ Performance Check Sample  
  Blanks 
  System Monitoring Compounds (Surrogates) 

 Laboratory Control Samples 
 Matrix Spike/Matrix Spike Duplicate 

 ⊗ Compound Identification and Quantitation 
 
2.1 Data Completeness 

All analyses were performed as requested on the COC.  
 
2.2 Holding Times and Preservation 

The samples for semivolatile analysis were extracted within the 7 day technical 
holding time (water) and 14 day technical holding time (soil) from date of collection 
and analyzed within the 40 day technical holding time from date of extraction.       

 
2.3 Calibrations 

 
2.3.1 Initial Calibrations (ICAL) 
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Appropriate initial calibrations were performed for each analyte. Based on the 
method of calibration, the laboratory calculated the %RSD of the RRFs. For all 
target analytes, the RRFs met the method criteria; the RSDs met the method 
criteria for all compounds or the coefficient of determination (r2) was greater 
than or equal to 0.990 for the curve fit calibrations. 
 

2.3.2 Continuing Calibration Verification (CCV)  
For all target analytes, the RRFs met the method criteria; the percent 
differences (%D) between the RRFs in the initial and continuing calibration 
standards for all target analytes were within the method acceptance criteria. 

 
2.4 Internal Standards 

All internal standard retention times are within ±30 seconds of the associated 
continuing calibration internal standard retention time.  All internal standard area 
counts were within the acceptance criteria (>50% and <150%) of the associated 
continuing calibration internal standard area counts.  

 
2.5 Performance Check Samples 

An instrument performance check sample was analyzed at the beginning of each 
12-hour period during sample analysis.  The samples were analyzed within the 
12-hour period.  All ion abundance criteria were met for decafluorotriphenyl-
phosphine (DFTPP). It was noted that on all 5B forms, the percent relative 
abundances for mass 441 compared to mass 443 were wrong. However, the raw data 
confirmed that mass 441 passed the method criteria; therefore, no sample 
qualifications were required. The laboratory was notified of this error. 
 

2.6 Blanks 
There were no detections of the project compounds of concern in the laboratory 
method blanks. 
 
Sample OU1-SW-MW401-B was the equipment blank. No compounds were detected 
in the equipment blank. 
 

2.7 System Monitoring Compounds (Surrogates) 
All surrogate recoveries were within the laboratory acceptance limits. 
 

2.8 Laboratory Control Samples (LCS) 
All LCS recoveries were within the laboratory control limits. 
 

2.9 Matrix Spike/Matrix Spike Duplicate (MS/MSD) 
Sample OU1-SS-SB309-48-49 was analyzed as the MS/MSD. All compound 
recoveries were within the laboratory control limits. 
 

2.10 Compound Identification and Quantitation 
All compound identifications and quantitations were appropriate, with the following 
exception. The concentration of benzo(a)pyrene in sample OU1-SS-SB308-36.5-37.5 
was reported incorrectly. The correct estimated concentration of benzo(a)pyrene in 
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sample OU1-SS-SB308-36.5-37.5, corrected for the percent solids in the sample, is 
noted in the table below. 
 
Sample ID Compound Laboratory 

Result (ug/kg) 
Validation 
Result (ug/kg)

OU1-SS-SB308-36.5-37.5 Benzo(a)pyrene 110 J 120 J 
 

 
3.0 Organochlorine Pesticides (EPA Method 8081A) 
Full validation including recalculation was performed on the laboratory data for the analysis of 
Organochlorine Pesticides (EPA Method 8081A). The laboratory data were reviewed to evaluate 
compliance with this method, and the quality of the data reported. The following summarizes the 
results of this review.   
 
The areas of review are listed below. A leading check mark ( ) indicates an area of review in 
which all data were acceptable.  A preceding crossed circle (⊗) signifies areas where issues were 
raised during the course of the validation review and should be considered to determine any 
impact on data quality and usability. 
 
  Data Completeness 

 Holding Times and Preservation 
 Calibrations  

  Blanks 
  System Monitoring Compounds (Surrogates) 

 Laboratory Control Samples 
 Matrix Spike/Matrix Spike Duplicate 

  Compound Identification and Quantitation 
 
3.1 Data Completeness 

All analyses were performed as requested on the COC.  
 
3.2 Holding Times and Preservation 

The samples for organochlorine pesticide analysis were extracted within the 7 day 
technical holding time (water) and 14 day technical holding time (soil) time from 
date of collection and analyzed within the 40 day technical holding time from date of 
extraction.        

 
3.3 Calibrations 

 
3.3.1 Initial Calibrations (ICAL) 

Appropriate initial calibrations were performed for each analyte. Based on the 
method of calibration, the laboratory calculated the %RSD of the average 
response factors (RFs). For all target analytes, the RSDs met the method 
criteria for all compounds. 
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3.3.2 Continuing Calibration Verification (CCV)  
For all target analytes, the percent differences (%D) between the average RFs 
in the initial and continuing calibration standards for all target analytes were 
within the method acceptance criteria. 

 
3.4 Blanks 

There were no detections of the project compounds of concern in the laboratory 
method blank. 
 
Samples OU1-SW-MW401 and OU1-SW-MW401-B were the equipment blanks. No 
compounds were detected in the equipment blanks. 
 

3.5 System Monitoring Compounds (Surrogates) 
All surrogate recoveries were within the laboratory acceptance limits. 
 

3.6 Laboratory Control Samples (LCS) 
All LCS/LCS duplicate (LCSD) recoveries and RPDs were within the laboratory 
control limits. 
 

3.7 Matrix Spike/Matrix Spike Duplicate (MS/MSD) 
Sample OU1-SS-SB309-0-1 was analyzed as the MS/MSD. All compound recoveries 
were within the laboratory control limits. 
 

3.8 Compound Identification and Quantitation 
All compound identifications and quantitations were appropriate. It was noted that J 
qualified concentrations (sample concentrations between the MDL and RL) were not 
reported by the laboratory. 

 
4.0 PCBs  (EPA Method 8082) 
Full validation including recalculation was performed on the laboratory data for the analysis of 
PCBs (EPA Method 8082). The laboratory data were reviewed to evaluate compliance with this 
method, and the quality of the data reported. The following summarizes the results of this review.   
 
The areas of review are listed below. A leading check mark ( ) indicates an area of review in 
which all data were acceptable.  A preceding crossed circle (⊗) signifies areas where issues were 
raised during the course of the validation review and should be considered to determine any 
impact on data quality and usability. 
 
  Data Completeness 

 Holding Times and Preservation 
 Calibrations  

  Blanks 
  System Monitoring Compounds (Surrogates) 

 Laboratory Control Samples 
 Matrix Spike/Matrix Spike Duplicate 

  Compound Identification and Quantitation 
 
4.1 Data Completeness 
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All analyses were performed as requested on the COC.  
 
4.2 Holding Times and Preservation 

The samples for PCB analysis were extracted within the 14 day technical holding 
time from date of collection and analyzed within the 40 day technical holding time 
from date of extraction.       

 
4.3 Calibrations 

 
4.3.1 Initial Calibrations (ICAL) 

Appropriate initial calibrations were performed for each analyte. Based on the 
method of calibration, the laboratory calculated the %RSD of the average 
response factors (RFs). For all target analytes, the RSDs met the method 
criteria for all compounds. 
 

4.3.2 Continuing Calibration Verification (CCV)  
For all target analytes, the percent differences (%D) between the average RFs 
in the initial and continuing calibration standards for all target analytes were 
within the method acceptance criteria. 

 
4.4 Blanks 

There were no detections of the project compounds of concern in the laboratory 
method blank. 
 

4.5 System Monitoring Compounds (Surrogates) 
All surrogate recoveries were within the laboratory acceptance limits. 
 

4.6 Laboratory Control Samples (LCS) 
All LCS/LCS duplicate (LCSD) recoveries and RPDs were within the laboratory 
control limits. 
 

4.7 Matrix Spike/Matrix Spike Duplicate (MS/MSD) 
Sample OU1-SS-SB309-0-1 was analyzed as the MS/MSD. All compound recoveries 
were within the laboratory control limits. 
 

4.8 Compound Identification and Quantitation 
All compound identifications and quantitations were appropriate.  

 
 
5.0 Metals (EPA Methods 6020/6010B/7470A/74741A) 
The soil and water samples were analyzed for the requested metals and Mercury (EPA 
6020/6010B/7470A/7471A) following total metals digestion and Mercury digestion. Validation 
was performed on the laboratory data. The laboratory data were reviewed to evaluate compliance 
with the methods, laboratory SOPS and the quality of the data reported.  The following 
summarizes the results of this review.   
 
The areas of review are listed below. Those areas that were only reviewed as part of full 
validation and recalculation are designated below. A leading check mark ( ) indicates an area of 
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review in which all data were acceptable.  A preceding crossed circle (⊗) signifies areas where 
issues were raised during the course of the validation review and should be considered to 
determine any impact on data quality and usability. 
 

 Data Completeness 
 Holding Times and Preservation 
 Calibrations  

⊗ Blanks 
⊗ Laboratory Control Samples 
⊗ Matrix Spike/Matrix Spike Duplicate Samples 
⊗ Laboratory Duplicate Samples 
⊗ Serial Dilutions 
⊗ Compound Identification and Quantitation 
 
5.1 Data Completeness 

All analyses were performed as requested on the COC.  
 
The laboratory used the client sample ID OU1-SW-MW405 for field blank OU1-SW-
MW405, collected 10/17/07 and client sample ID OU1-SW-MW405A for field blank 
OU1-SW-MW405, collected 10/18/07. The COC lists the same client sample ID 
(OU1-SW-MW405) for both of the field blank samples collected on 10/17/07 and 
10/18/07. 
 
The laboratory used the client sample ID OU1-SW-MW401 for equipment blank 
OU1-SW-MW401, collected 10/17/07 and client sample ID OU1-SW-MW401A for  
equipment blank OU1-SW-MW401, collected 10/18/07. The COC lists the same 
client sample ID (OU1-SW-MW401) for both of the equipment blank samples 
collected on 10/17/07 and 10/18/07. 

 
5.2 Holding Times and Preservation 

All analyses were performed within the method-specified holding times.   
 
5.3 Calibrations 

5.3.1 Initial Calibrations (IC) 
All initial calibration requirements were met for inductively coupled 
plasma/mass spectrometry (ICP/MS) analysis, inductively coupled plasma 
(ICP) analysis and cold vapor atomic absorption (CVAA) initial calibrations.   

 
5.3.2 Initial Calibration Verification (ICV) and Continuing Calibration Verification 

(CCV) 
The percent recoveries in all associated ICVs and CCVs were within the QC 
acceptance limits (for waters), with the following exception. Aluminum was 
slightly high (111%, limits 90-110%) and outside of the QC acceptance limits 
in the closing CCV for the soil analyses; however, based on professional 
judgment, no sample qualifications were made. 
 

5.3.3 CRDL (Detection Limit) Standard 
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The CRDL standards were within the control limits, with the following 
exception. Selenium recovery was low and outside of the acceptance limits in 
the closing CRDL for the soil analyses. Based on professional judgment and 
due to the sample concentration, the estimated concentration of selenium in 
sample OU1-SS-SB-305-90-91 was J- qualified as estimated with a low bias. 
All other sample concentrations were above the RL. 
  

Sample ID Compound Laboratory 
Result (mg/kg) 

Validation Result 
(mg/kg ) 

OU1-SS-SB-305-90-91 Selenium 0.668 B 0.668 J- 
 

5.3.4 ICSA/ICSAB (Interference Check) Standards 
The ICSA/ICSAB standards met all acceptance criteria.  
 

5.4 Blanks 
5.4.1 Preparation (Method) Blank 

The preparation blanks met the acceptance criteria with the following 
exceptions; chromium, copper, lead and manganese were detected in the water 
preparation blank at estimated concentrations less than the RL, but greater than 
the instrument detection limits (IDL). Therefore, the concentrations of 
chromium, copper, lead and manganese detected in the associated samples at 
concentrations less than the RL, but greater than the IDL are U qualified as not 
detected at the RL. 
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Sample ID Compound Laboratory 
Result (ug/L) 

Validation 
Result (ug/L) 

OU1-SW-MW405-B Chromium 1.2 B 3.0 U 
Copper 0.577 B 1.0 U 
Lead 0.068 B 1.0 U 

OU1-SW-MW405 Chromium 1.0 B 3.0 U 
Copper 0.547 B 1.0 U 
Lead 0.051 B 1.0 U 

OU1-SW-MW401-B Chromium 1.1 B 3.0 U 
Copper 0.103 B 1.0 U 
Lead 0.127 B 1.0 U 
Manganese 0.973 B 10 U 

OU1-SW-MW401 Chromium 1.1 B 3.0 U 
Copper 0.191 B 1.0 U 
Lead 0.483 B 1.0 U 
Manganese 5.6 B 10 U 

OU1-SW-MW405A Chromium 0.929 B 3.0 U 
Copper 0.249 B 1.0 U 
Lead 0.049 B 1.0 U 

OU1-SW-MW401A Chromium 0.296 B 3.0 U 
Copper 0.189 B 1.0 U 
Lead 0.483 B 1.0 U 

 
Antimony, chromium and lead were detected in the soil preparation blank at 
estimated concentrations less than the RL, but greater than the IDL. Therefore, 
the concentrations of antimony detected in the associated samples at 
concentrations less than the RL but greater than the IDL were U qualified as 
not detected at the RL. Based on professional judgment, no qualifications were 
made if the antimony concentration was greater than 10 times the blank 
concentration. Additionally, no qualifications were required for the chromium 
and lead, as all sample concentrations were greater than the RL. 
 

Sample ID Compound Laboratory 
Result (mg/kg) 

Validation 
Result (mg/kg) 

OU1-SS-SB305-90-91 Antimony 3.8 B 6.0 U 
OU1-SS-SB305-89-90 Antimony 3.2 B 6.0 U 

 
5.4.2 Initial Calibration Blanks (ICB) and Continuing Calibration Blanks (CCB) 

The ICBs and CCBs met the acceptance criteria with a few exceptions; several 
ICBs and CCBs had metal detections at estimated concentrations less than the 
RL, but greater than the IDLs. However, based on professional judgment and 
since the metals concentrations in the associated samples were either greater 
than the RL or not detected, no additional sample qualifications were made. 
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5.4.3 Field QC Samples 
Samples OU1-SW-MW-401, OU1-SW-MW-401A and OU1-SW-MW-401-B 
are equipment blanks and OU1-SW-MW-405, OU1-SW-MW-405-B and OU1-
SW-MW-405A are field blanks. The following compounds were detected in 
each of these blanks at estimated concentrations less than the RL, but greater 
than the IDL. No soil sample qualifications were required, based on these 
detections and the concentrations of the metals in the associated samples. 

    
OU1-SW-MW-405-B (field blank, collected 10/17/07) – barium, chromium, 
copper, lead, nickel, potassium, vanadium and zinc. 
OU1-SW-MW-405 (field blank, collected 10/17/07) - chromium, copper, lead, 
nickel and vanadium. 
OU1-SW-MW-405A (field blank, collected 10/18/07) - barium, chromium, 
copper, lead and vanadium. 
OU1-SW-MW-401-B (equipment blank, collected 10/17/07) – barium, 
chromium, copper, lead, manganese, nickel, sodium and zinc. 
OU1-SW-MW-401 (equipment blank, collected 10/17/07) - barium, chromium, 
copper, lead, manganese, nickel and vanadium. 
OU1-SW-MW-401A (equipment blank, collected 10/18/07) – aluminum, 
barium, calcium, chromium, copper, lead, nickel, sodium and vanadium. 
 
The following compounds were detected in each of these blanks at 
concentrations greater than the RL: 
 
OU1-SW-MW-405-B (field blank, collected 10/17/07) – sodium 
OU1-SW-MW-405A (field blank, collected 10/18/07) – sodium 
OU1-SW-MW-401A (equipment blank, collected 10/18/07) – manganese, zinc 
 
Based on professional judgment, no sample qualifications were made to the 
manganese and zinc sample concentrations, since the manganese and zinc 
sample concentrations were at least ten times the equipment blank 
concentrations. However, based on the sodium concentrations in field blanks 
OU1-SW-MW-405-B of 17000 ug/L (equivalent to 1700 mg/kg) and OU1-
SW-MW-405A of 11900 ug/L (equivalent to 1190 mg/kg), the following 
associated sample concentrations for sodium are R qualified as rejected since 
they are less than the field blank concentrations. 
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Sample ID Compound Laboratory 
Result (mg/kg) 

Validation 
Result (mg/kg) 

OU1-SS-SB308-26.5-27.5 Sodium 326 326 R 
OU1-SS-SB308-36.5-37.5 Sodium 514 B 514 R 
OU1-SS-SB308-0-1 Sodium 564 564 R 
OU1-SS-SB309-0-1 Sodium 520 520 R 
OU1-SS-SB309-48-49 Sodium 228 228 R 
OU1-SS-SB305-0-1 Sodium 1260 1260 R 
OU1-SS-SB309-28.25-
29.25 

Sodium 391 391 R 

OU1-SS-SB309-18.25-
19.25 

Sodium 614  614 R 

OU1-SS-SB406-0-1 Sodium 791 791 R 
OU1-SS-SB305-90-91 Sodium 614 614 R 
OU1-SS-SB305-89-90 Sodium 696 696 R 

 
 

5.5 Laboratory Control Samples (LCS) 
All percent recoveries in the water LCS were within the acceptance limits. 
 
All percent recoveries in the soil LCS were within the acceptance limits, with the 
following exceptions. Aluminum, antimony, iron, and magnesium had high 
recoveries, outside of the laboratory control limits in the LCS. Therefore, the 
concentrations of aluminum, antimony, iron, and magnesium in the associated 
samples are J+ qualified as estimated with a high bias. 
 
Sample ID Compound Laboratory 

Result (mg/kg) 
Validation 
Result (mg/kg) 

OU1-SS-SB308-26.5-27.5 Aluminum  5400 5400 J+ 
Antimony 16.0 16.0 J+ 
Iron 64800 64800 J+ 
Magnesium 1890 1890 J+ 

OU1-SS-SB308-36.5-37.5 Aluminum  9800 9800 J+ 
Antimony 35.6 35.6 J+ 
Iron 34100 34100 J+ 
Magnesium 16100 16100 J+ 

OU1-SS-SB308-0-1 Aluminum  11900 11900 J+ 
Antimony 13.3 13.3 J+ 
Iron 49500 49500 J+ 
Magnesium 3680 3680 J+ 

OU1-SS-SB309-0-1 Aluminum  9460 9460 J+ 
Antimony 9.8 9.8 J+ 
Iron 29100 29100 J+ 
Magnesium 627 627 J+ 

OU1-SS-SB309-48-49 Aluminum  4340 4340 J+ 
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Antimony 5.9 B 5.9 J+ 
Iron 34700 34700 J+ 
Magnesium 17600 17600 J+ 

OU1-SS-SB305-0-1 Aluminum  13200 13200 J+ 
Antimony 6.0 B 6.0 J+ 
Iron 35300 35300 J+ 
Magnesium 3590 3590 J+ 

OU1-SS-SB309-28.25-
29.25 

Aluminum  8110 8110 J+ 
Antimony 81.4 81.4 J+ 
Iron 123000 123000 J+ 
Magnesium 2540 2540 J+ 

OU1-SS-SB309-18.25-
19.25 

Aluminum  17200 17200 J+ 
Antimony 17.5 17.5 J+ 
Iron 33800 33800 J+ 
Magnesium 871 871 J+ 

OU1-SS-SB406-0-1 Aluminum  19400 19400 J+ 
Antimony 11.0 11.0 J+ 
Iron 34700 34700 J+ 
Magnesium 1920 1920 J+ 

OU1-SS-SB305-90-91 Aluminum  16700 16700 J+ 
Antimony 3.8 B 3.8 J+ 
Iron 35700 35700 J+ 
Magnesium 5870 5870 J+ 

OU1-SS-SB305-89-90 Aluminum  13600 13600 J+ 
Antimony 3.2 B 3.2 J+ 
Iron 32400 32400 J+ 
Magnesium 2090 2090 J+ 

 
5.6 Matrix Spike (MS)  

Sample OU1-SW-MW405-B was analyzed as the water MS. Only the metals 
analyzed by EPA Method 6010B were spiked; all compound recoveries were within 
the laboratory control limits.  
 
The metals analyzed by EPA Method 6020 for waters were spiked into a batch QC 
sample. No information was provided on the batch QC sample results. 
 
Sample OU1-SS-SB309-0-1 was analyzed as the soil MS. The following compounds 
were outside of the laboratory control limits. However, since the concentration of 
these metals in the unspiked sample exceeded the spike concentration by a factor of 
four or greater, the spike recovery control limits do not apply and qualification of the 
data is not required: aluminum, arsenic, barium, cadmium, calcium, chromium, 
cobalt, copper, iron, lead, manganese, nickel, vanadium and zinc. The recoveries for 
beryllium and selenium were low and outside of the laboratory control limits and the 
recovery of magnesium was high and outside of the laboratory control limits. The 
post digestion spike for beryllium, magnesium and selenium were acceptable. 
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Therefore, the concentrations of beryllium, magnesium and selenium in sample OU1-
SS-SB309-0-1 are J qualified as estimated.  
 
Sample ID Compound Laboratory 

Result (mg/kg) 
Validation 
Result (mg/kg) 

OU1-SS-SB309-0-1 Beryllium 2.3 2.3 J 
Magnesium 627 627 J 
Selenium 2.0 2.0 J 

 
5.7 Laboratory Duplicate Samples 

Sample OU1-SW-MW405-B was analyzed as the water laboratory duplicate. Only 
the metals analyzed by EPA Method 6010B were assessed in the laboratory 
duplicate. All RPD results were acceptable, with the exception of potassium and zinc. 
However, since potassium and zinc were either not detected or detected at a 
estimated concentration less than the RL, but greater than the IDL, no sample 
qualifications were required. 
 
The metals analyzed by EPA Method 6020 for waters were assessed using a batch 
QC sample. No information was provided on the batch QC sample results. 
 
Sample OU1-SS-SB309-0-1 was analyzed as the soil laboratory duplicate. The 
following metals were outside of the laboratory acceptance limits for RPD: 
aluminum, antimony, arsenic, beryllium, cadmium, calcium, chromium, cobalt, 
copper, magnesium, manganese, potassium, selenium, silver, sodium, thallium, 
vanadium, and zinc. Therefore, the concentrations of aluminum, antimony, arsenic, 
beryllium, cadmium, calcium, chromium, cobalt, copper, magnesium, manganese, 
potassium, selenium, sodium, thallium, vanadium and zinc are J qualified as 
estimated; the concentration of silver is UJ qualified as estimated less than the RL. 
 
Sample ID Compound Laboratory 

Result (mg/kg) 
Validation 
Result (mg/kg) 

OU1-SS-SB309-0-1 Aluminum 9460 9460 J 
Antimony 9.8 9.8 J 
Arsenic 53.6 53.6 J 
Beryllium 2.3 2.3 J 
Cadmium 68.3 68.3 J 
Calcium 13700 13700 J 
Chromium 17.5 17.5 J 
Cobalt 14.4 14.4 J 
Copper 1460 1460 J 
Magnesium 627 627 J 
Manganese 1510 1510 J 
Potassium 727 727 J 
Selenium 2.0 2.0 J 
Silver  0.360 U 0.360 UJ 
Sodium 520 520 J 

Appendix G-4-1a: Data Validation Reports, COCs, Analytical Lab Reports 
Matthiessen & Hegeler Zinc Site 

Final Remedial Investigation Report



R2740363 DV Report  
Mattheissen and Hegeler Zinc Company Site, OU1 
Page 18 of 26 
   

 18

Thallium 0.294 B 0.294 J 
Vanadium 35.0 35.0 J 
Zinc 8310 8310 J 

 
 

5.8 Serial Dilutions 
The percent differences for the serial dilution for the total metals water analysis of 
sample OU1-SW-MW405-B were outside of the laboratory acceptance criteria for 
manganese, potassium and zinc; however, the manganese, potassium and zinc 
concentrations in the serial dilution are less than 50 times the IDL. Therefore, no 
sample qualifications are required. The serial dilution was only performed for the 
metals analyzed by EPA Method 6010B. The serial dilution for the metals analyzed 
by EPA Method 6020 for waters was assessed using a batch QC sample. No 
information was provided on the batch QC sample results.  
 
The percent differences for the serial dilution for the total metals soil analysis of 
sample OU1-SS-SB309-0-1 were outside of the laboratory acceptance criteria for 
arsenic, beryllium, chromium, cobalt, nickel, potassium, selenium, sodium and 
vanadium; however, the beryllium, chromium, cobalt and selenium concentrations in 
the serial dilution are less than 50 times the IDL. Therefore, no sample qualifications 
are required for those metals. The concentrations of arsenic, nickel, potassium, 
sodium and vanadium in sample OU1-SS-SB309-0-1 are J qualified as estimated 
since the sample concentrations are greater than 50 times the IDL. 
 
Sample ID Compound Laboratory 

Result (mg/kg) 
Validation 
Result (mg/kg) 

OU1-SS-SB309-0-1 Arsenic 53.6 53.6 J 
Nickel 27.8 27.8 J 
Potassium 727 727 J 
Sodium 520 520 J 
Vanadium 35.0 35.0 J 

 
5.9 Compound Identification and Quantitation 

The project acceptance limits for the ICP-MS internal standards are 30-170% 
recovery. All internal standard recoveries were within the project acceptance limits.  
 
The concentrations of some compounds in the samples were B qualified by the 
laboratory, indicating an estimated sample concentration less than the RL, but greater 
than the IDL. These concentrations are J qualified as estimated. 
 

Sample  Metal  Laboratory 
Concentration 
(ug/L) 

Validation 
Concentration 
(ug/L) 

OU1-SW-MW405-B Nickel 0.208 B 0.208 J  
Potassium 181 B 181 J 
Vanadium 0.440 B 0.440 J 
Zinc 3.8 B 3.8 J 

Appendix G-4-1a: Data Validation Reports, COCs, Analytical Lab Reports 
Matthiessen & Hegeler Zinc Site 

Final Remedial Investigation Report



R2740363 DV Report  
Mattheissen and Hegeler Zinc Company Site, OU1 
Page 19 of 26 
   

 19

OU1-SW-MW405 Nickel 0.113 B 0.113 J 
Vanadium 0.204 B 0.204 J 

OU1-SW-MW401-B Barium 0.229 B 0.229 J 
Nickel 0.101 B 0.101 J 
Vanadium 0.477 B 0.477 J 

OU1-SW-MW401 Barium 0.651 B 0.651 J 
Nickel 0.135 B 0.135 J 
Sodium 69.6 B 69.6 J 
Zinc 7.2 B 7.2 J 

OU1-SW-MW405 A Barium 0.147 B 0.147 J 
Vanadium 0.406 B 0.406 J 

OU1-SW-MW401A Aluminum 63.8 B 63.8 J 
Barium 0.788 B 0.788 J 
Calcium 317 B 317 J 
Nickel 0.090 B 0.090 J 
Sodium 90.9 B 90.9 J 
Vanadium 0.202 B 0.202 J 

 
 
 

Sample  Metal  Laboratory 
Concentration 
(mg/kg) 

Validation 
Concentration 
(mg/kg) 

OU1-SS-SB308-26.5-27.5 Beryllium 1.1 B 1.1 J 
Thallium 0.343 B 0.343 J 

OU1-SS-SB308-36.5-37.5 Antimony 35.6 B 35.6 J 
Potassium 828 B 828 J 
Sodium 514 B 514 J 

OU1-SS-SB309-0-1 Thallium 0.294 B 0.294 J 
OU1-SS-SB309-48-49 Antimony 5.9 B 5.9 J 

Beryllium 0.358 B 0.358 J 
Mercury 0.020 B 0.020 J 
Thallium 0.181 B 0.181 J 

OU1-SS-SB305-0-1 Antimony 6.0 B 6.0 J 
 Beryllium 1.2 B 1.2 J 
OU1-SS-SB309-28.25-
29.25 

Thallium 0.293 B 0.293 J 

OU1-SS-SB309-18.25-
19.25 

Silver 0.659 B 0.659 J 
Thallium 0.565 B 0.565 J 

OU1-SS-SB406-0-1 Thallium 0.265 B 0.265 J 
OU1-SS-SB305-90-91 Antimony 3.8 B 3.8 J 

Beryllium 1.1 B 1.1 J 
Selenium 0.668 B 0.668 J 
Thallium 0.264 B 0.264 J 

OU1-SS-SB305-89-90 Antimony 3.2 B 3.2 J 
Beryllium 0.780 B 0.780 J 
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Thallium 0.214 B 0.214 J 
 

6.0 SPLP Metals (EPA Methods 1312/6020/6010B/7470A) 
The soil samples were analyzed for the requested metals and Mercury (EPA 6020/6010B/7470A) 
following a Synthetic Precipitation Leaching Procedure (EPA Method 1213, SPLP). Validation 
was performed on the laboratory data. The laboratory data were reviewed to evaluate compliance 
with the methods, laboratory SOPs and the quality of the data reported.  The following 
summarizes the results of this review.   
 
The areas of review are listed below. Those areas that were only reviewed as part of full 
validation and recalculation are designated below. A leading check mark ( ) indicates an area of 
review in which all data were acceptable.  A preceding crossed circle (⊗) signifies areas where 
issues were raised during the course of the validation review and should be considered to 
determine any impact on data quality and usability. 
 

⊗ Data Completeness 
 Holding Times and Preservation 
 Calibrations  

⊗ Blanks 
 Laboratory Control Samples 

⊗ Matrix Spike/Matrix Spike Duplicate Samples 
 Laboratory Duplicate Samples 
 Serial Dilutions 

⊗ Compound Identification and Quantitation 
 
6.1 Data Completeness 

All analyses were performed as requested on the COC, with the following 
exceptions. Samples OU1-SW-MW401 (collected 10/17/07), OU1-SW-MW401-B 
(collected 10/17/07) and OU1-SW-MW401 (collected 10/18/07) were listed on the 
COC for SPLP analyses, but were not reported. Additionally, sample OU1-SS-
SB309-48-49 was analyzed, but not listed on the COC for SPLP analysis. 
 
The SPLP extraction log was requested from the laboratory and was sent by email. 
 

6.2 Holding Times and Preservation 
All analyses were performed within the method-specified holding times.   

 
6.3 Calibrations 

6.3.1 Initial Calibrations (IC) 
All initial calibration requirements were met for inductively coupled 
plasma/mass spectrometry (ICP/MS) analysis, inductively coupled plasma 
(ICP) analysis and cold vapor atomic absorption (CVAA) initial calibrations.   

 
6.3.2 Initial Calibration Verification (ICV) and Continuing Calibration Verification 

(CCV) 
The percent recoveries in all associated ICVs and CCVs were within the QC 
acceptance limits, with the following exception. One CCV had copper recovery 
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slightly high and outside of the method acceptance limits (112%, limits 90-
110%). However, based on professional judgment and since this was a CCV 
that did not bracket any sample results, no sample qualifications were made. 
 

6.3.3 CRDL (Detection Limit) Standard 
The CRDL standards were within the control limits.   

 
6.3.4 ICSA/ICSAB (Interference Check) Standards 

The ICSA/ICSAB met all acceptance criteria. 
 

6.4 Blanks 
6.4.1 Preparation (Method) Blank 

The preparation blanks met the acceptance criteria with the following 
exceptions; arsenic, chromium, lead and zinc were detected in the preparation 
blank at estimated concentrations less than the RL, but greater than the IDL.  
Therefore, based on the samples’ arsenic, chromium, lead and zinc estimated 
concentrations which are less than the RL but greater than the IDL, the sample 
estimated concentrations are U qualified as not detected at the RL.  
 

Sample  Metal  Laboratory 
Estimated 
concentration 
(ug/L) 

Validation 
Concentration 
(ug/L) 

OU1-SS-SB308-26.5-27.5 Chromium 2.3 B 3.0 U 
OU1-SS-SB309-48-49 Arsenic 0.198 B 1.0 U 

Chromium 0.779 B 3.0 U 
Lead 0.291 B 1.0 U 

OU1-SS-SB309-28.5-29.5 Chromium 0.899 B 3.0 U 
Lead 0.305 B 1.0 U 

OU1-SS-SB406-0-1 Chromium 0.885 B 3.0 U 
Lead 0.227 B 1.0 U 

OU1-SS-SB305-90-91 Arsenic 0.382 B 1.0 U 
Chromium 0.968 B 3.0 U 
Lead 0.281 B 1.0 U 

 
 

6.4.2 Initial Calibration Blanks (ICB) and Continuing Calibration Blanks (CCB) 
The ICBs and CCBs met the acceptance criteria with a few exceptions; several 
ICBs and CCBs had metal detections at estimated concentrations less than the 
RL, but greater than the IDLs. However, based on professional judgment and 
since the metals concentrations in the associated samples were either greater 
than RL or not detected, no additional sample qualifications were made. 
 

6.5 Laboratory Control Samples (LCS) 
All percent recoveries in the LCS were within the acceptance limits. 
 

6.6 Matrix Spike (MS)  
Samples OU1-SS-SB309-48-49 and OU1-SS-SB309-28.5-29.5 were analyzed as the 
MSs. All compound recoveries were within the laboratory control limits, with the 
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exception of low calcium recoveries in both MSs. However, since the concentration 
of calcium in both unspiked samples exceeded the spike concentration by a factor of 
four or greater, the spike recovery control limits do not apply and qualification of the 
data is not required.  

   
6.7 Laboratory Duplicate Samples 

Samples OU1-SS-SB309-48-49 and OU1-SS-SB309-28.5-29.5 were analyzed as the 
laboratory duplicates. The relative percent differences (RPD) were within the 
acceptance limits, with the following exceptions. Iron, mercury and vanadium were 
outside of the acceptance limits in the duplicate of sample OU1-SS-SB309-48-49; 
however, since the concentrations of iron, mercury and vanadium in both the sample 
and duplicate were less than the RL, no sample qualifications are required.  Mercury 
and vanadium were outside of the acceptance limits in the duplicate of sample OU1-
SS-SB309-28.5-29.5; however, since the concentrations of mercury and vanadium in 
both the sample and duplicate were less than the RL, no sample qualifications are 
required. 
 

6.8 Serial Dilutions 
The percent differences for the compounds for the serial dilution for the SPLP 
analysis of sample OU1-SS-SB309-48-49 were outside of the laboratory acceptance 
criteria for arsenic, cobalt, iron, magnesium, vanadium and zinc; however, since the 
concentrations of these metals are less than 50 times the IDL, no sample 
qualifications are required.  
 
The percent differences for the compounds for the serial dilution for the SPLP 
analysis of sample OU1-SS-SB309-28.5-29.5 were outside of the laboratory 
acceptance criteria for aluminum, antimony, iron, selenium, silver and vanadium; 
however, since the concentrations of these metals are less than 50 times the IDL, no 
sample qualifications are required. 

 
6.9 Compound Identification and Quantitation 

The project acceptance limits for the ICP-MS internal standards are 30-170% 
recovery. All internal standard recoveries were within the project acceptance limits. It 
was erroneously noted in the laboratory report narrative that all SPLP samples had 
low internal standard recoveries, resulting in low biases for vanadium, chromium and 
cobalt. All samples analyzed for SPLP had acceptable internal standard recoveries; 
there is no low bias for any SPLP sample results based on internal standard 
recoveries. 
 
The concentrations of some compounds in the samples were B qualified by the 
laboratory, indicating an estimated sample concentration less than the RL, but greater 
than the IDL. These concentrations are J qualified as estimated. 
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Sample  Metal  Laboratory 
Concentration 
(ug/L) 

Validation 
Concentration 
(ug/L) 

OU1-SS-SB308-26.5-27.5 Cadmium 0.293 B 0.293 J 
Chromium 2.3 B 2.3 J 
Cobalt 0.108 B 0.108 J 
Mercury 0.189 B 0.189 J 
Nickel 1.6 B 1.6 J 
Potassium 653 B 653 J 
Vanadium 0.834 B 0.834 J 

OU1-SS-SB309-48-49 Arsenic 0.198 B 0.198 J 
Chromium 0.779 B 0.779 J 
Cobalt 0.079 B 0.079 J 
Copper 0.858 B 0.858 J 
Iron 24.9 B 24.9 J 
Lead 0.291 B 0.291 J 
Nickel 0.698 B 0.698 J 
Potassium 920 B 920 J 
Vanadium 0.676 B 0.676 J 
Zinc 18.9 B 18.9 J 

OU1-SS-SB309-28.5-29.5 Aluminum 52.0 B 52.0 J 
Antimony 14.3 B 14.3 J 
Chromium 0.899 B 0.899 J 
Iron 4.55 B 4.55 J 
Lead 0.305 B 0.305 J 
Mercury 0.028 B 0.028 J 
Potassium 1580 B 1580 J 
Selenium 0.582 B 0.582 J 
Silver 2.3 B 2.3 J 
Vanadium 0.457 B 0.457 J 

OU1-SS-SB406-0-1 Antimony 15.1 B 15.1 J 
Cadmium 0.295 B 0.295 J 
Chromium 0.885 B 0.885 J 
Cobalt 0.671 B 0.671 J 
Iron 30.5 B 30.5 J 
Lead 0.227 B 0.227 J 
Mercury 0.024 B 0.024 J 
Potassium 636 B 636 J 
Selenium 0.537 B 0.537 J 
Vanadium 0.204 B 0.204 J 

OU1-SS-SB305-90-91 Aluminum 49.2 B 49.2 J 
Antimony 8.9 B 8.9 J 
Arsenic 0.382 B 0.382 J 
Chromium 0.968 B 0.968 J 
Iron 55.2 B 55.2 J 
Lead 0.281 B 0.281 J 
Mercury 0.029 B 0.029 J 
Thallium 0.044 B 0.044 J 
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7.0 Cyanide (EPA Method 9012), pH (EPA Method 9045) and Percent Solids (Modified 
Method 160.3) 
The soil samples were analyzed for cyanide (EPA Method 9012), pH, (EPA Method 9045) and 
percent solids (EPA Modified Method 160.3). Validation was performed on the laboratory data. 
The laboratory data were reviewed to evaluate compliance with the methods, laboratory SOPs 
and the quality of the data reported.  The following summarizes the results of this review.  In 
addition, the percent solids data was reviewed and found to be acceptable. 
 
The areas of review are listed below. Those areas that were only reviewed as part of full 
validation and recalculation are designated below. A leading check mark ( ) indicates an area of 
review in which all data were acceptable.  A preceding crossed circle (⊗) signifies areas where 
issues were raised during the course of the validation review and should be considered to 
determine any impact on data quality and usability. 
 

⊗ Data Completeness 
 Holding Times and Preservation 
 Calibrations  
 Blanks 
 Laboratory Control Sample 
 Matrix Spike Sample 
 Laboratory Duplicate Sample 

 
7.1 Data Completeness 

All analyses were performed as requested on the COC.  
 
7.2 Holding Times and Preservation 

All analyses were performed within the method-specified holding times.   
 
7.3 Calibrations 

7.3.1 Initial Calibrations (IC) 
All initial calibration requirements were met for Cyanide analysis.  
 

7.3.2 Continuing Calibration Verification (CCV) 
The percent recoveries in all associated CCVs were within the QC acceptance 
limits for Cyanide.  
 

7.4 Blanks 
7.4.1 Preparation (Method) Blank 

The preparation blank met the acceptance criteria; Cyanide was not detected in 
the method blank.  

 
7.4.2 Initial Calibration Blanks (ICB) and Continuing Calibration Blanks (CCB) 

The ICB and CCBs met the acceptance criteria; no Cyanide was detected in 
either the ICB or CCBs. 
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7.5 Laboratory Control Sample (LCS) 
The cyanide percent recoveries in the LCSs (water and soil) were within the 
acceptance limits (85-115% recovery). 
 

7.6 Matrix Spike (MS)  
Sample OU1-SS-SB309-48-49 was analyzed as the MS. The recovery of cyanide was 
within the laboratory acceptance limits. 

   
7.7 Laboratory Duplicate Samples 

Sample OU1-SS-SB309-48-49 was analyzed as the laboratory duplicate. Cyanide 
was not detected in either the original sample or the duplicate.  
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ATTACHMENT A 
DATA VALIDATION QUALIFIER DEFINITIONS 

AND INTERPRETATION KEY 
Assigned by GeoSyntec’s Data Review Team 

 
 

DATA QUALIFIER DEFINITIONS 
U The analyte was analyzed for, but was not detected above the reported sample 

quantitation limit. 
J The analyte was positively identified; the associated numerical value is the 

approximate concentration of the analyte in the sample. 
J+ The analyte was positively identified; however, the associated numerical value is 

likely to be higher that the concentration of the analyte in the sample due to bias 
attributable to matrix interference. 

J- The analyte was positively identified; however, the associated numerical value is 
likely to be lower that the concentration of the analyte in the sample due to bias 
attributable to matrix interference. 

UJ The analyte was not detected above the reported sample quantitation limit.  
However, the reported quantitation limit is approximate and may or may not 
represent the actual limit of quantitation necessary to accurately and precisely 
measure the analyte in the sample. 

R The sample results are rejected due to serious deficiencies in the ability to analyze 
the sample and meet quality control criteria.  The presence or absence of the analyte 
cannot be verified. 
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PH 865.330.0037 
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www.geosyntec.com 
 
 
 

Memorandum 

TO:  Nandra Weeks 
          
DATE:   March 5, 2008 
 
FROM:  Geosyntec Consultants QA/QC Group            

SITE: Mattheissen and Hegeler Zinc Company Site, OU1  

SUBJECT:  Summary of Tier III Validation of analytical results for CAS Report R2740355 

 
Introduction 
This report summarizes the findings of the full validation of 3 soil samples, one equipment blank, 
one trip blank and one field blank collected on behalf of the Mattheissen and Hegeler Zinc 
Company Site, OU1 project. These samples were collected on October 16, 2007. The samples 
were analyzed by Columbia Analytical Services, Inc. (CAS), Rochester, New York. The samples 
were analyzed for Volatile Organic Compounds by EPA Method 8260B, Semivolatile Organic 
Compounds by EPA Method 8270C, Total Metals by EPA Methods 6020 and 6010B, Mercury 
by EPA Methods 74740A and 7471A, Metals by EPA Methods 6020, 6010 and 7470A following 
EPA Method 1312 Synthetic Precipitation Leaching Procedure (SPLP), Cyanide by EPA Method 
9012, pH by EPA Method 9045 and Percent Solids by Modified EPA Method 160.3.  
 
The data were reviewed in accordance with the principles presented in USEPA National 
Functional Guidelines for Laboratory Data Review, Organics (EPA, 2005), USEPA National 
Functional Guidelines for Laboratory Data Review, Inorganics (EPA, 2004), and per the 
requirements of the QAPP, the laboratory standard operating procedures and the specified 
methods. 
 
Data for the following samples were reviewed.   
 
CAS Job No. Client ID 
1046886 OU1-SW-MW-401 
1046887 OU1-SW-MW-401 
1046891 OU1-SW-MW-401 
1046894 OU1-SW-MW-401 
1046895 OU1-MW-402 
1046896 OU1-SW-MW-405 
1046899 OU1-SW-MW-401 
1046900 OU1-SW-MW-405 
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1046903 OU1-SS-SB-306-0-1
1046909 OU1-SS-SB-306-0-1
1046910 OU1-SS-SB-306-0-1
1046915 OU1-SS-SB-306-0-1
1046916 OU1-SS-SB-306-67-68
1046917 OU1-SS-SB-306-67-68
1046918 OU1-SS-SB-306-66-67
 
 
Matrix – soil, 1 aqueous trip blank, 1 aqueous field blank and 1 aqueous equipment blank 
 
 
Executive Summary 
All analyses were performed as requested on the chain of custody (COC). The dates of sample 
collection and date sample were relinquished on the COC only included the month and day; the 
year was not included in the date. It was assumed, based on the date of sample receipt at the 
laboratory, that the year was 2007. 
 
All holding times were met. 
 
1.0 Volatile Organic Compounds (EPA Method 8260B) 
Full validation including recalculation was performed with the laboratory data for the analysis of 
volatile organic compounds (EPA Method 8260B). The laboratory data were reviewed to evaluate 
compliance with this method, and the quality of the data reported. The following summarizes the 
results of this review.   
 
The areas of review are listed below. A leading check mark ( ) indicates an area of review in 
which all data were acceptable.  A preceding crossed circle (⊗) signifies areas where issues were 
raised during the course of the validation review and should be considered to determine any 
impact on data quality and usability. 
 
  Data Completeness 

 Holding Times and Preservation 
 Calibrations  
 Internal Standards  
 Performance Check Sample  

 ⊗ Blanks 
 System Monitoring Compounds (Surrogates) 

⊗ Matrix Spike/Matrix Spike Duplicate Sample 
 Laboratory Control Samples 

  Compound Identification and Quantitation 
 
1.1 Data Completeness 

All analyses were performed as requested on the COC.  
 

1.2 Holding Times and Preservation 
All samples were analyzed within the 14 day technical holding time from date of 
collection for volatiles.   
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1.3 Calibrations 

 
1.3.1 Initial Calibrations (ICAL) 

Appropriate initial calibrations were performed for each analyte. Based on the 
method of calibration, the laboratory calculated the percent relative standard 
deviation (%RSD) of the relative response factors (RRFs). For all target 
analytes, the RRFs met the method criteria; the RSDs met the method criteria 
for all compounds or the coefficient of determination (r2) was greater than or 
equal to 0.990 for the curve fit calibrations. 
 

1.3.2 Continuing Calibration Verification (CCV)  
For all target analytes, the RRFs met the method criteria; the percent 
differences (%D) between the RRFs in the initial and continuing calibration 
standards for all target analytes were within the method acceptance criteria. 

   
1.4 Internal Standards 

All internal standard retention times are within ±30 seconds of the associated 
continuing calibration internal standard retention time.  All internal standard area 
counts were within the acceptance criteria (>50% and <150%) of the associated 
continuing calibration internal standard area counts 

 
1.5 Performance Check Samples 

An instrument performance check sample (tune standard) was analyzed at the 
beginning of each 12-hour period during sample analysis.  The samples were 
analyzed within the 12-hour period.  All ion abundance criteria were met for 
bromofluorobenzene (BFB).  

 
1.6 Blanks 

Acetone, carbon disulfide, methylene chloride and toluene were detected in the 
method blank associated with the soil sample, at estimated concentrations greater 
than the method detection limit (MDL) but less than the reporting limit (RL). 
Acetone was detected in the associated sample at a concentration greater than five 
times the RL; therefore, no sample qualifications were made to the sample acetone 
concentration. However, based on the estimated concentrations of carbon disulfide, 
methylene chloride and toluene in the associated sample greater than the MDL but 
less than the RL, the concentrations of carbon disulfide, methylene chloride and 
toluene in the sample are U qualified as not detected at the RL. 
 
Sample ID  Compound Laboratory 

Result (ug/kg) 
Validation 
Result (ug/kg) 

OU1-SS-SB-306-0-
1 

Carbon disulfide 5.8 J 10 U 
Methylene chloride 0.74 J 5.0 U 
Toluene 1.3 JB 5.0 U 

 
Sample OU1-SW-MW-401 is the equipment blank, sample OU1-MW-402 is the trip 
blank, and OU1-SW-MW-405 is the field blank. The following compounds were 
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detected in each of these blanks at estimated concentrations less than the RL, but 
greater than the MDL. No soil sample qualifications were required, based on these 
detections and the concentrations of the compounds in the associated samples. 
    
OU1-SW-MW-401 (equipment blank) - acetone, carbon disulfide, methylene 
chloride, styrene 
OU1-MW-402 (trip blank) - acetone 
OU1-SW-MW-405 (field blank) - acetone, methylene chloride, 4-methyl-2-
pentanone, toluene, o-xylene and m,p-xylene. 
 
The method blank associated with the field QC samples listed above had methylene 
chloride detected at an estimated concentration less than the RL, but greater than the 
MDL. Methylene chloride was not detected in sample OU1-MW-402 (trip blank); 
therefore, no sample qualifications were required. However, based on the method 
blank concentration, the estimated concentrations of methylene chloride in samples 
OU1-SW-MW-401 and OU1-SW-MW-405 (greater than the MDL but less than the 
RL) are U qualified as not detected at the RL.  
 
Sample ID Compound Laboratory 

Result (ug/L) 
Validation 
Result (ug/L) 

OU1-SW-MW-401 Methylene chloride 0.20 JB 1.0 U 
OU1-SW-MW-405 Methylene chloride 0.23 JB 1.0 U 

 
1.7 System Monitoring Compounds (Surrogates) 

All surrogate recoveries were within the laboratory acceptance limits. 
 

1.8 Laboratory Control Samples (LCS) 
All LCS recoveries were within the laboratory control limits. 
 

  1.9 Matrix Spike/Matrix Spike Duplicate Sample (MS/MSD) 
A MS/MSD pair was not analyzed. 
 

  1.10 Compound Identification and Quantitation 
All compound identifications and quantitations were appropriate.  
  

2.0 Semivolatile Organic Compounds (EPA Method 8270C) 
Full validation including recalculation was performed on the laboratory data for the analysis of 
semivolatile organic compounds (EPA Method 8270C). The laboratory data were reviewed to 
evaluate compliance with this method, and the quality of the data reported. The following 
summarizes the results of this review.   
 
The areas of review are listed below. A leading check mark ( ) indicates an area of review in 
which all data were acceptable.  A preceding crossed circle (⊗) signifies areas where issues were 
raised during the course of the validation review and should be considered to determine any 
impact on data quality and usability. 
 
  Data Completeness 

 Holding Times and Preservation 
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⊗ Calibrations  
 Internal Standards  

⊗ Performance Check Sample  
  Blanks 
  System Monitoring Compounds (Surrogates) 

⊗ Laboratory Control Samples 
⊗ Matrix Spike/Matrix Spike Duplicate 

  Compound Identification and Quantitation 
 
2.1 Data Completeness 

All analyses were performed as requested on the COC.  
 
2.2 Holding Times and Preservation 

The samples for semivolatile analysis were extracted within the 7 day technical 
holding time (water) and 14 day technical holding time (soil) from date of collection 
and analyzed within the 40 day technical holding time from date of extraction.       

 
2.3 Calibrations 

 
2.3.1 Initial Calibrations (ICAL) 

Appropriate initial calibrations were performed for each analyte. Based on the 
method of calibration, the laboratory calculated the %RSD of the RRFs. For all 
target analytes, the RRFs met the method criteria; the RSDs met the method 
criteria for all compounds or the coefficient of determination (r2) was greater 
than or equal to 0.990 for the curve fit calibrations. 
 

2.3.2 Continuing Calibration Verification (CCV)  
For all target analytes, the RRFs met the method criteria; the percent 
differences (%D) between the RRFs in the initial and continuing calibration 
standards for all target analytes were within the method acceptance criteria, 
with the following exceptions. Benzaldehyde in the CCV associated with the 
soil sample and benzaldehyde and 2,4-dinitrophenol in the CCV associated 
with the water sample were outside of the acceptance criteria. Therefore, the 
concentrations of benzaldehyde and 2,4-dinitrophenol in these samples are UJ 
qualified as estimated less than the RL. 
 

Sample ID Compound Laboratory 
Result (ug/kg) 

Validation 
Result (ug/kg) 

OU1-SS-SB-306-0-1 Benzaldehyde 430 U 430 UJ 
 

 
Sample ID Compound Laboratory 

Result (ug/L) 
Validation 
Result (ug/L) 

OU1-SW-MW-401 Benzaldehyde 9.4 U 9.4 UJ 
2,4-dinitrophenol 47 U 47 UJ 

 
2.4 Internal Standards 
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All internal standard retention times are within ±30 seconds of the associated 
continuing calibration internal standard retention time.  All internal standard area 
counts were within the acceptance criteria (>50% and <150%) of the associated 
continuing calibration internal standard area counts.  

 
2.5 Performance Check Samples 

An instrument performance check sample was analyzed at the beginning of each 
12-hour period during sample analysis.  The samples were analyzed within the 
12-hour period.  All ion abundance criteria were met for decafluorotriphenyl-
phosphine (DFTPP). It was noted that on all of the 5B forms, the percent relative 
abundances for mass 441 compared to mass 443 were wrong. Recalculation using the 
raw data confirmed that mass 441 passed the method criteria; therefore, no sample 
qualifications were required. The laboratory was notified. 
 

2.6 Blanks 
There were no detections of the project compounds of concern in the laboratory 
method blanks. 
 
Sample OU1-SW-MW-401 is the equipment blank. No compounds were detected in 
the equipment blank. 
    

2.7 System Monitoring Compounds (Surrogates) 
All surrogate recoveries were within the laboratory acceptance limits. 
 

2.8 Laboratory Control Sample/ Laboratory Control Sample Duplicate (LCS/LCSD) 
All LCS recoveries were within the laboratory control limits, with the exception of 
high recoveries outside of the laboratory control limits for benzo(a)pyrene, 
benzo(b)fluoranthene, benzo(g,h,i)perylene, benzo(k)fluoranthene, indeno(1,2,3-
cd)pyrene, chrysene, dibenz(a,h)anthracene and di-n-octylphthalate in the water LCS 
and/or LCSD. However, since none of these compounds were detected in the 
associated sample, no sample qualifications were required. All soil LCS/LCSD 
recoveries and RPDs were acceptable. 
 

2.9 Matrix Spike/Matrix Spike Duplicate (MS/MSD) 
A MS/MSD pair was not analyzed. 
 

2.10 Compound Identification and Quantitation 
All compound identifications and quantitations were appropriate  

 
3.0 Total Metals (EPA Methods 6020/6010B/7470A/7471A) 
The soil and water samples were analyzed for the requested metals and Mercury (EPA 
6020/6010B/7470A/7471A) following a total metals digestion and Mercury digestion. Validation 
was performed on the laboratory data. The laboratory data were reviewed to evaluate compliance 
with the methods, laboratory SOPS and the quality of the data reported.  The following 
summarizes the results of this review.   
 
The areas of review are listed below. Those areas that were only reviewed as part of full 
validation and recalculation are designated below. A leading check mark ( ) indicates an area of 
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review in which all data were acceptable.  A preceding crossed circle (⊗) signifies areas where 
issues were raised during the course of the validation review and should be considered to 
determine any impact on data quality and usability. 
 

 Data Completeness 
 Holding Times and Preservation 
 Calibrations  

⊗ Blanks 
⊗ Laboratory Control Samples 
⊗ Matrix Spike/Matrix Spike Duplicate Samples 
⊗ Laboratory Duplicate Samples 
⊗ Serial Dilutions 
⊗ Compound Identification and Quantitation 
 
3.1 Data Completeness 

All analyses were performed as requested on the COC.  
 
3.2 Holding Times and Preservation 

All analyses were performed within the method-specified holding times.   
 
3.3 Calibrations 

3.3.1 Initial Calibrations (IC) 
All initial calibration requirements were met for inductively coupled 
plasma/mass spectrometry (ICP/MS) analysis, inductively coupled plasma 
(ICP) analysis and cold vapor atomic absorption (CVAA) initial calibrations.   

 
3.3.2 Initial Calibration Verification (ICV) and Continuing Calibration Verification 

(CCV) 
The percent recoveries in all associated ICVs and CCVs were within the QC 
acceptance limits, with the following exception. Beryllium recovery was low 
and outside of the QC acceptance limits in the closing CCV bracketing the 
analyses of samples OU1-SS-SB306-0-1, OU1-SS-SB306-67-68 and OU1-SS-
SB306-66-67; therefore, the concentrations of beryllium in these samples are J- 
qualified as estimated with a low bias. 
 

Sample ID Compound Laboratory 
Result (mg/kg) 

Validation 
Result (mg/kg) 

OU1-SS-SB306-0-1 Beryllium 0.915 B 0.915 J- 
OU1-SS-SB306-67-68 Beryllium 2.1 B 2.1 J- 
OU1-SS-SB306-66-67 Beryllium 1.3 B 1.3 J- 

 
3.3.3 CRDL (Detection Limit) Standard 

The CRDL standards were within the control limits.   
 

3.3.4 ICSA/ICSAB (Interference Check) Standards 
The ICSA/ICSAB standards met all acceptance criteria. 
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3.4 Blanks 
3.4.1 Preparation (Method) Blank 

The preparation blanks met the acceptance criteria with the following 
exceptions; chromium, copper and manganese were detected in the water 
preparation blank at estimated concentrations less than the RL, but greater than 
the instrument detection limits (IDL). Barium, calcium, chromium, lead, 
sodium and zinc were detected in the soil preparation blank at estimated 
concentrations less than the RL, but greater than the IDL. However, since the 
compounds detected in the blanks were either detected in the associated 
samples at concentrations greater than the RL or not detected, no sample 
qualifications were required. 

 
3.4.2 Initial Calibration Blanks (ICB) and Continuing Calibration Blanks (CCB) 

The ICBs and CCBs met the acceptance criteria with a few exceptions; several 
ICBs and CCBs had metal detections at estimated concentrations less than the 
RL, but greater than the IDLs. However, since the metals concentrations in the 
associated samples were greater than the RL, no sample qualifications were 
required. 
 

3.4.3 Field QC Samples 
Sample OU1-SW-MW-401 is the equipment blank and OU1-SW-MW-405 is 
the field blank. The following compounds were detected in each of these 
blanks at  estimated concentrations less than the RL, but greater than the IDL. 
No soil sample qualifications were required, based on these detections and the 
concentrations of the metals in the associated samples, since the concentrations 
in the associated samples were greater than the RL. 

    
OU1-SW-MW-401 (equipment blank) – barium, calcium, chromium, copper, 
lead, manganese, nickel, sodium, vanadium and zinc. 
OU1-SW-MW-405 (field blank) - chromium, copper, lead, nickel and 
vanadium. 
 

3.5 Laboratory Control Samples (LCS) 
All percent recoveries in the LCS were within the acceptance limits. 
 

3.6 Matrix Spike (MS)  
An MS was not analyzed.   

   
3.7 Laboratory Duplicate Samples 

A laboratory duplicate was not analyzed. 
 

3.8 Serial Dilutions 
The percent differences for the compounds for the serial dilution for the total metals 
analysis of sample OU1-SW-MW-405 were outside of the laboratory acceptance 
criteria for copper, lead, nickel and zinc; however, the copper, lead, nickel and zinc 
concentrations in the serial dilution are less than 50 times the IDL. Therefore, no 
sample qualifications are required.  
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The percent differences for the compounds for the serial dilution for the total metals 
analysis of sample OU1-SS-SB306-67-68 were outside of the laboratory acceptance 
criteria for aluminum, beryllium, antimony, arsenic, calcium, chromium, lead and 
magnesium; however, the beryllium, antimony, arsenic calcium, chromium, lead and 
magnesium in the serial dilution are less than 50 times the IDL. Therefore, no sample 
qualifications are required. The concentrations of aluminum and calcium are J 
qualified as estimated, since the sample concentrations are greater than 50 times the 
IDL. 
 
Sample ID Compound Laboratory 

Result (mg/kg) 
Validation 
Result (mg/kg) 

OU1-SS-SB306-67-68 Aluminum 13900 E 13900 J 
Calcium 127000 E 127000 J 

 
 

3.9 Compound Identification and Quantitation 
The project acceptance limits for the ICP-MS internal standards are 30-170% 
recovery. All internal standard recoveries were within the project acceptance limits. 
 
The concentrations of some compounds in the samples were B qualified by the 
laboratory, indicating an estimated sample concentration  less than the RL, but 
greater than the IDL. These concentrations are J qualified as estimated. 
 

Sample  Metal  Laboratory 
Concentration 
(ug/L) 

Validation 
Concentration 
(ug/L) 

OU1-SW-MW-401 Calcium 173 B 173 J 
Chromium 2.1 B 2.1 J 
Copper 0.618 B 0.618 J 
Manganese 9.2 B 9.2 J 
Nickel 0.264 B 0.264 J 
Sodium 75.1 B 75.1 J 
Vanadium 0.784 B 0.784 J 
Zinc 6.3 B 6.3 J 

OU1-SW-MW-405 Chromium 1.3 B 1.3 J 
Copper 0.600 B 0.600 J 
Lead 0.130 B 0.130 J 
Nickel 0.109 B 0.109 J 
Vanadium 0.280 B 0.280 J 

 
Sample  Metal  Laboratory 

Concentration 
(mg/kg) 

Validation 
Concentration 
(mg/kg) 

OU1-SS-SB306-0-1 Antimony 4.2 B 4.2 J 
Beryllium 0.915 B 0.915 J 
Selenium 0.874 B 0.874 J 
Silver 1.3 B 1.3 J 
Sodium 126 B 126 J 
Thallium 0.395 B 0.395 J 

Appendix G-4-1a: Data Validation Reports, COCs, Analytical Lab Reports 
Matthiessen & Hegeler Zinc Site 

Final Remedial Investigation Report



R2740355 DV Report 
Mattheissen and Hegeler Zinc Company Site, OU1  
Page 10 of 14   
 

 10

OU1-SS-SB306-67-68 Antimony 4.8 B 4.8 J 
Beryllium 2.1 B 2.1 J 
Mercury 0.005 B 0.005 J 
Sodium 457 B 457 J 
Thallium 0.159 B 0.159 J 

OU1-SS-SB306-66-67 Antimony 5.1 B 5.1 J 
Arsenic 0.192 B 0.192 J 
Chromium 1.8 B 1.8 J 

 
 

4.0 SPLP Metals (EPA Methods 1312/6020/6010B/7470A) 
The soil samples were analyzed for the requested metals and Mercury (EPA 6020/6010B/7470A) 
following a Synthetic Precipitation Leaching Procedure (SPLP). Validation was performed on the 
laboratory data. The laboratory data were reviewed to evaluate compliance with the methods, 
laboratory SOPs and the quality of the data reported.  The following summarizes the results of 
this review.   
 
The areas of review are listed below. Those areas that were only reviewed as part of full 
validation and recalculation are designated below. A leading check mark ( ) indicates an area of 
review in which all data were acceptable.  A preceding crossed circle (⊗) signifies areas where 
issues were raised during the course of the validation review and should be considered to 
determine any impact on data quality and usability. 
 

 Data Completeness 
 Holding Times and Preservation 
 Calibrations  

⊗ Blanks 
 Laboratory Control Samples 

⊗ Matrix Spike/Matrix Spike Duplicate Samples 
 Laboratory Duplicate Samples 
 Serial Dilutions 

⊗ Compound Identification and Quantitation 
 
4.1 Data Completeness 

All analyses were performed as requested on the COC. The SPLP extraction log was 
requested from the laboratory and was sent by email. 

 
4.2 Holding Times and Preservation 

All analyses were performed within the method-specified holding times.   
 
4.3 Calibrations 

4.3.1 Initial Calibrations (IC) 
All initial calibration requirements were met for inductively coupled 
plasma/mass spectrometry (ICP/MS) analysis, inductively coupled plasma 
(ICP) analysis and cold vapor atomic absorption (CVAA) initial calibrations.   

 
4.3.2 Initial Calibration Verification (ICV) and Continuing Calibration Verification 

(CCV) 
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The percent recoveries in all associated ICVs and CCVs were within the QC 
acceptance limits. 
 

4.3.3 CRDL Standard 
The CRDL standards were within the control limits.   

 
4.3.4 ICSA/ICSAB Standards 

The ICSA/ICSAB met all acceptance criteria. 
 

4.4 Blanks 
4.4.1 Preparation (Method) Blank 

The preparation blanks met the acceptance criteria with the following 
exceptions; arsenic, chromium, lead and zinc were detected in the preparation 
blank at estimated concentrations less than the RL, but greater than the IDL.  
Therefore, based on the samples’ arsenic, chromium, iron, lead and zinc 
concentrations which were less than the RL, but greater than the IDL, the 
concentrations are U qualified as not detected at the RL. 
 

Sample  Metal  Laboratory 
Concentration 
(ug/L) 

Validation 
Concentration 
(ug/L) 

OU1-SS-SB-306-67-68 Chromium 1.2 B 3.0 U 
Lead 0.297 B 1.0 U 

OU1-SW-MW-401 Chromium 1.7 B 1.0 U 
Zinc 10.4 B 20 U 

 
 

4.4.2 Initial Calibration Blanks (ICB) and Continuing Calibration Blanks (CCB) 
The ICBs and CCBs met the acceptance criteria with a few exceptions; several 
ICBs and CCBs had metal detections at estimated concentrations less than the 
RL, but greater than the IDL. However, since the metals concentrations in the 
associated samples were greater than the RL, no sample qualifications were 
required. 
 

4.5 Laboratory Control Samples (LCS) 
All percent recoveries in the LCS were within the acceptance limits. 
 

4.6 Matrix Spike (MS)  
A MS was not analyzed..  

   
4.7 Laboratory Duplicate Samples 

A sample duplicate was not analyzed. 
 

4.8 Serial Dilutions 
The percent differences for the compounds for the serial dilution for the SPLP 
analysis of sample OU1-SS-SB-306-67-68 were outside of the laboratory acceptance 
criteria for copper, nickel, lead, thallium and vanadium; however, since the 
concentrations of copper, lead, thallium and vanadium are less than 50 times the IDL, 
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no sample qualifications are required. The concentration of nickel in sample OU1-
SS-SB-306-67-68 is J qualified since it is greater than 50 times the IDL. 
 

Sample  Metal  Laboratory 
Concentration 
(ug/L) 

Validation 
Concentration 
(ug/L) 

OU1-SS-SB-306-67-68 Nickel 61.4 61.4 J 
 

 
4.9 Compound Identification and Quantitation 

The project acceptance limits for the ICP-MS internal standards are 30-170% 
recovery. All internal standard recoveries were within the project acceptance limits. 
 
The concentrations of some compounds in the samples were B qualified by the 
laboratory, indicating an estimated sample concentration  less than the RL, but 
greater than the instrument detection limit. These concentrations are J qualified as 
estimated. 
 

Sample  Metal  Laboratory 
Concentration 
(ug/L) 

Validation 
Concentration 
(ug/L) 

OU1-SS-SB-306-67-68 Chromium 1.2 B 1.2 J 
Iron 50.6 B 50.6 J 
Lead 0.297 B 0.297 J 
Thallium 0.066 B 0.066 J 
Vanadium 0.481 B 0.481 J 

OU1-SW-MW-401 Calcium 176 B 176 J 
Chromium 1.7 B 1.7 J 
Copper 0.619 B 0.619 J 
Iron 33.9 B 33.9 J 
Magnesium 9.4 B 9.4  J 
Nickel 0.314 B 0.314 J 
Sodium 204 B 204 J 
Vanadium 0.393 B 0.393 J 
Zinc 10.4 B 10.4 J 

 
5.0 Cyanide (EPA Method 9012) and Percent Solids (Modified Method 160.3) 
The samples were analyzed for cyanide (EPA Method 9012) and percent solids (EPA Modified 
Method 160.3). Validation was performed on the laboratory data. The laboratory data were 
reviewed to evaluate compliance with the methods, laboratory SOPs and the quality of the data 
reported.  The following summarizes the results of this review.  In addition, the percent solids 
data was reviewed and found to be acceptable. 
 
The areas of review are listed below. Those areas that were only reviewed as part of full 
validation and recalculation are designated below. A leading check mark ( ) indicates an area of 
review in which all data were acceptable.  A preceding crossed circle (⊗) signifies areas where 
issues were raised during the course of the validation review and should be considered to 
determine any impact on data quality and usability. 
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 Data Completeness 
 Holding Times and Preservation 
 Calibrations  
 Blanks 
 Laboratory Control Sample 
 Matrix Spike Sample 
 Laboratory Duplicate Sample 

 
5.1 Data Completeness 

All analyses were performed as requested on the COC.  
 
5.2 Holding Times and Preservation 

All analyses were performed within the method-specified holding times.   
 
5.3 Calibrations 

5.3.1 Initial Calibrations (IC) 
All initial calibration requirements were met for Cyanide analysis.  
 

5.3.2 Continuing Calibration Verification (CCV) 
The percent recoveries in all associated CCVs were within the QC acceptance 
limits for Cyanide.  
 

5.4 Blanks 
5.4.1 Preparation (Method) Blank 

The preparation blank met the acceptance criteria; Cyanide was not detected in 
the method blank.  

 
5.4.2 Initial Calibration Blanks (ICB) and Continuing Calibration Blanks (CCB) 

The ICB and CCBs met the acceptance criteria; no Cyanide was detected in 
either the ICB or CCBs. 
 

5.5 Laboratory Control Sample (LCS) 
The cyanide percent recovery in the LCS was within the acceptance limits (85-115% 
recovery). 
 

5.6 Matrix Spike (MS)  
A MS was not analyzed. 

   
5.7 Laboratory Duplicate Samples 

A laboratory duplicate was not analyzed. 
. 
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ATTACHMENT A 
DATA VALIDATION QUALIFIER DEFINITIONS 

AND INTERPRETATION KEY 
Assigned by GeoSyntec’s Data Review Team 

 
 

DATA QUALIFIER DEFINITIONS 
U The analyte was analyzed for, but was not detected above the reported sample 

quantitation limit. 
J The analyte was positively identified; the associated numerical value is the 

approximate concentration of the analyte in the sample. 
J+ The analyte was positively identified; however, the associated numerical value is 

likely to be higher that the concentration of the analyte in the sample due to bias 
attributable to matrix interference. 

J- The analyte was positively identified; however, the associated numerical value is 
likely to be lower that the concentration of the analyte in the sample due to bias 
attributable to matrix interference. 

UJ The analyte was not detected above the reported sample quantitation limit.  
However, the reported quantitation limit is approximate and may or may not 
represent the actual limit of quantitation necessary to accurately and precisely 
measure the analyte in the sample. 

R The sample results are rejected due to serious deficiencies in the ability to analyze 
the sample and meet quality control criteria.  The presence or absence of the analyte 
cannot be verified. 
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Memorandum 

TO:  Nandra Weeks 
          
DATE:   March 5, 2008 
 
FROM:  Geosyntec Consultants QA/QC Group            

SITE: Mattheissen and Hegeler Zinc Company Site, OU1 

SUBJECT:  Summary of Tier III Validation of analytical results for CAS Report R2740269 

 
Introduction 
This report summarizes the findings of the full validation of four soil samples and one trip blank 
collected on behalf of the Mattheissen and Hegeler Zinc Company Site, OU1 project. These 
samples were collected on October 11, 2007. The samples were analyzed by Columbia Analytical 
Services, Inc. (CAS), Rochester, New York. The samples were analyzed for Volatile Organic 
Compounds by EPA Method 8260B, Semivolatile Organic Compounds by EPA Method 8270C, 
Organochlorine Pesticides by EPA Method 8081A, Polychlorinated Biphenyls (PCBs) by EPA 
Method 8082,   Total Metals by EPA Methods 6020 and 6010, Mercury by EPA Method 7471A, 
Metals by EPA Methods  6020, 6010 and 7470A following EPA Method 1312 Synthetic 
Precipitation Leaching Procedure (SPLP), Cyanide by EPA Method 9012, pH by EPA Method 
9045 and Percent Solids by Modified EPA Method 160.3.  
 
The data were reviewed in accordance with the principles presented in USEPA National 
Functional Guidelines for Laboratory Data Review, Organics (EPA, 2005), USEPA National 
Functional Guidelines for Laboratory Data Review, Inorganics (EPA, 2004), and per the 
requirements of the QAPP, the laboratory standard operating procedures and the specified 
methods. 
 
Data for the following samples were reviewed.   
 
CAS Job No. Client ID 
1045269 OU1-SS-SB303-0-1 
1045270 OU1-SS-SB303-85-86 
1045271 OU1-SS-SB303-89-90 
1045272 OU1-SS-SB303-108-109 
1045274 OU1-SS-SB303-0-1 
1045275 OU1-SS-SB303-89-90 
1045276 OU1-SS-SB303-108-109 
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1045277 OU1-SS-SB303-89-90
1045278 OU1-SS-SB303-89-90
1045279 OU1-SS-SB303-89-90
1045285 OU1-SS-SB402
 
Matrix – soil and 1 aqueous trip blank 
 
Executive Summary 
All analyses were performed as requested on the chain of custody (COC). 
 
All holding times were met. 
 
1.0 Volatile Organic Compounds (EPA Method 8260B) 
Full validation including recalculation was performed with the laboratory data for the analysis of 
volatile organic compounds (EPA Method 8260B). The laboratory data were reviewed to evaluate 
compliance with this method, and the quality of the data reported. The following summarizes the 
results of this review.   
 
The areas of review are listed below. A leading check mark ( ) indicates an area of review in 
which all data were acceptable.  A preceding crossed circle (⊗) signifies areas where issues were 
raised during the course of the validation review and should be considered to determine any 
impact on data quality and usability. 
 
  Data Completeness 

 Holding Times and Preservation 
 Calibrations  
 Internal Standards  
 Performance Check Sample  

 ⊗ Blanks 
 System Monitoring Compounds (Surrogates) 

⊗ Matrix Spike/Matrix Spike Duplicate Sample 
 Laboratory Control Samples 

  Compound Identification and Quantitation 
 
1.1 Data Completeness 

All analyses were performed as requested on the chain of custody (COC).  
 

1.2 Holding Times and Preservation 
All samples were analyzed within the 14 day technical holding time from date of 
collection for volatiles.   
 

1.3 Calibrations 
 

1.3.1 Initial Calibrations (ICAL) 
Appropriate initial calibrations were performed for each analyte. Based on the 
method of calibration, the laboratory calculated the percent relative standard 
deviation (%RSD) of the relative response factors (RRFs). For all target 
analytes, the RRFs met the method criteria; the RSDs met the method criteria 
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for all compounds or the coefficient of determination (r2) was greater than or 
equal to 0.990 for the curve fit calibrations. 

 
1.3.2 Continuing Calibration Verification (CCV)  

For all target analytes, the RRFs met the method criteria; the percent 
differences (%D) between the RRFs in the initial and continuing calibration 
standards for all target analytes were within the method acceptance criteria. 

   
1.4 Internal Standards 

All internal standard retention times are within ±30 seconds of the associated 
continuing calibration internal standard retention time.  All internal standard area 
counts were within the acceptance criteria (>50% and <150%) of the associated 
continuing calibration internal standard area counts 

 
1.5 Performance Check Samples 

An instrument performance check sample (tune standard) was analyzed at the 
beginning of each 12-hour period during sample analysis.  The samples were 
analyzed within the 12-hour period. All ion abundance criteria were met for 
bromofluorobenzene (BFB).  

 
1.6 Blanks 

Acetone, carbon disulfide, methylene chloride and toluene were detected in the 
method blank associated with the soil sample, at estimated concentrations greater 
than the method detection limit (MDL) but less than the reporting limit (RL). No 
sample qualifications were required for acetone and carbon disulfide due to the high 
concentrations of these compounds in the associated sample. However, the 
concentrations of methylene chloride and toluene in sample OU1-SS-SB303-89-90 
are U qualified as not detected at the RL. 
 
Sample ID Compound Laboratory 

Result (ug/kg) 
Validation 
Result (ug/kg) 

OU1-SS-SB303-89-
90 

Methylene Chloride 0.85 JB 5.0 U 
Toluene 0.94 JB 5.0 U 

 
Sample OU1-SS-SB402 is mislabeled and is the trip blank; the QAPP specifies the 
trip blank ID to be identified as OU1-SW-MW402. Acetone and methylene chloride 
were detected in the trip blank at estimated concentrations greater than the MDL but 
less than the RL. Due to the high concentration of acetone in the associated sample, 
no sample qualification is required for acetone. The concentration of methylene 
chloride in sample OU1-SS-SB303-89-90 is U qualified as not detected at the RL due 
to the estimated concentration of methylene chloride in the sample greater than the 
MDL but less than the RL. 
 
Sample ID Compound Laboratory 

Result (ug/kg) 
Validation 
Result (ug/kg) 

OU1-SS-SB303-89-
90 

Methylene Chloride 0.85 JB 5.0 U 
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1.7 System Monitoring Compounds (Surrogates) 

All surrogate recoveries were within the laboratory acceptance limits. 
 

1.8 Laboratory Control Samples (LCS) 
All LCS recoveries were within the laboratory control limits. 
 

  1.9 Matrix Spike/Matrix Spike Duplicate Sample (MS/MSD) 
A MS/MSD pair was not analyzed.  
 

  1.10 Compound Identification and Quantitation 
All compound identifications and quantitations were appropriate.  
  

2.0 Semivolatile Organic Compounds (EPA Method 8270C) 
Full validation including recalculation was performed on the laboratory data for the analysis of 
semivolatile organic compounds (EPA Method 8270C). The laboratory data were reviewed to 
evaluate compliance with this method, and the quality of the data reported. The following 
summarizes the results of this review.   
 
The areas of review are listed below. A leading check mark ( ) indicates an area of review in 
which all data were acceptable.  A preceding crossed circle (⊗) signifies areas where issues were 
raised during the course of the validation review and should be considered to determine any 
impact on data quality and usability. 
 
  Data Completeness 

 Holding Times and Preservation 
 Calibrations  
 Internal Standards  
 Performance Check Sample  

  Blanks 
  System Monitoring Compounds (Surrogates) 

⊗ Laboratory Control Samples 
⊗ Matrix Spike/Matrix Spike Duplicate 

  Compound Identification and Quantitation 
 
2.1 Data Completeness 

All analyses were performed as requested on the COC.  
 
2.2 Holding Times and Preservation 

The samples for semivolatile analysis were extracted within the 14 day technical 
holding time from date of collection and analyzed within the 40 day technical holding 
time from date of extraction.       

 
2.3 Calibrations 

 
2.3.1 Initial Calibrations (ICAL) 

Appropriate initial calibrations were performed for each analyte. Based on the 
method of calibration, the laboratory calculated the %RSD of the RRFs. For all 
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target analytes, the RRFs met the method criteria; the RSDs met the method 
criteria for all compounds or the coefficient of determination (r2) was greater 
than or equal to 0.990 for the curve fit calibrations. 
 

2.3.2 Continuing Calibration Verification (CCV)  
For all target analytes, the RRFs met the method criteria; the percent 
differences (%D) between the RRFs in the initial and continuing calibration 
standards for all target analytes were within the method acceptance criteria. 

 
2.4 Internal Standards 

All internal standard retention times are within ±30 seconds of the associated 
continuing calibration internal standard retention time.  All internal standard area 
counts were within the acceptance criteria (>50% and <150%) of the associated 
continuing calibration internal standard area counts.  

 
2.5 Performance Check Samples 

An instrument performance check sample was analyzed at the beginning of each 
12-hour period during sample analysis.  The samples were analyzed within the 
12-hour period.  All ion abundance criteria were met for decafluorotriphenyl-
phosphine (DFTPP).  
 

2.6 Blanks 
There were no detections of the project compounds of concern in the laboratory 
method blanks. 
 

2.7 System Monitoring Compounds (Surrogates) 
All surrogate recoveries were within the laboratory acceptance limits. 
 

2.8 Laboratory Control Samples (LCS) 
All LCS recoveries were within the laboratory control limits, with the exception of   
benzaldehyde and di-n-octylphthalate which had high recoveries, outside of the 
laboratory control limits, in the LCS and/or LCSD. However, since benzaldehyde and 
di-n-octylphthalate were not detected in any of the samples, no sample qualifications 
were required. 
 

2.9 Matrix Spike/Matrix Spike Duplicate (MS/MSD) 
A MS/MSD pair was not analyzed. 
 

2.10 Compound Identification and Quantitation 
All compound identifications and quantitations were appropriate  

 
3.0 Organochlorine Pesticides (EPA Method 8081A) 
Full validation including recalculation was performed on the laboratory data for the analysis of 
Organochlorine Pesticides (EPA Method 8081A). The laboratory data were reviewed to evaluate 
compliance with this method, and the quality of the data reported. The following summarizes the 
results of this review.   
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The areas of review are listed below. A leading check mark ( ) indicates an area of review in 
which all data were acceptable.  A preceding crossed circle (⊗) signifies areas where issues were 
raised during the course of the validation review and should be considered to determine any 
impact on data quality and usability. 
 
  Data Completeness 

 Holding Times and Preservation 
 Calibrations  

  Blanks 
  System Monitoring Compounds (Surrogates) 

 Laboratory Control Samples 
⊗ Matrix Spike/Matrix Spike Duplicate 

  Compound Identification and Quantitation 
 
3.1 Data Completeness 

All analyses were performed as requested on the COC.  
 
3.2 Holding Times and Preservation 

The samples for organochlorine pesticide analysis were extracted within the 14 day 
technical holding time from date of collection and analyzed with the 40 day technical 
holding time from date of extraction.       

 
3.3 Calibrations 

 
3.3.1 Initial Calibrations (ICAL) 

Appropriate initial calibrations were performed for each analyte. Based on the 
method of calibration, the laboratory calculated the %RSD of the average 
response factors (RFs). For all target analytes, the RSDs met the method 
criteria for all compounds. 
 

3.3.2 Continuing Calibration Verification (CCV)  
For all target analytes, the percent differences (%D) between the average RFs 
in the initial and continuing calibration standards for all target analytes were 
within the method acceptance criteria. 

 
3.4 Blanks 

There were no detections of the project compounds of concern in the laboratory 
method blank. 
 

3.5 System Monitoring Compounds (Surrogates) 
All surrogate recoveries were within the laboratory acceptance limits. 
 

3.6 Laboratory Control Samples (LCS) 
All LCS/LCS duplicate (LCSD) recoveries and RPDs were within the laboratory 
control limits. 
 

3.7 Matrix Spike/Matrix Spike Duplicate (MS/MSD) 
A MS/MSD pair was not analyzed. 
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3.8 Compound Identification and Quantitation 

All compound identifications and quantitations were appropriate  
 
4.0 PCBs  (EPA Method 8082) 
Full validation including recalculation was performed on the laboratory data for the analysis of 
PCBs (EPA Method 8082). The laboratory data were reviewed to evaluate compliance with this 
method, and the quality of the data reported. The following summarizes the results of this review.   
 
The areas of review are listed below. A leading check mark ( ) indicates an area of review in 
which all data were acceptable.  A preceding crossed circle (⊗) signifies areas where issues were 
raised during the course of the validation review and should be considered to determine any 
impact on data quality and usability. 
 
  Data Completeness 

 Holding Times and Preservation 
 Calibrations  

  Blanks 
  System Monitoring Compounds (Surrogates) 

 Laboratory Control Samples 
⊗ Matrix Spike/Matrix Spike Duplicate 

  Compound Identification and Quantitation 
 
4.1 Data Completeness 

All analyses were performed as requested on the COC.  
 
4.2 Holding Times and Preservation 

The samples for PCB analysis were extracted within the 14 day technical holding 
time from date of collection and analyzed with the 40 day technical holding time 
from date of extraction.       

 
4.3 Calibrations 

 
4.3.1 Initial Calibrations (ICAL) 

Appropriate initial calibrations were performed for each analyte. Based on the 
method of calibration, the laboratory calculated the %RSD of the average 
response factors (RFs). For all target analytes, the RSDs met the method 
criteria for all compounds. 
 

4.3.2 Continuing Calibration Verification (CCV)  
For all target analytes, the percent differences (%D) between the average RFs 
in the initial and continuing calibration standards for all target analytes were 
within the method acceptance criteria. 

 
4.4 Blanks 

There were no detections of the project compounds of concern in the laboratory 
method blank. 
 

Appendix G-4-1a: Data Validation Reports, COCs, Analytical Lab Reports 
Matthiessen & Hegeler Zinc Site 

Final Remedial Investigation Report



R2740269 DV Report  
Mattheissen and Hegeler Zinc Company Site, OU1 
Page 8 of 16   
 

 8

4.5 System Monitoring Compounds (Surrogates) 
All surrogate recoveries were within the laboratory acceptance limits. 
 

4.6 Laboratory Control Samples (LCS) 
All LCS/LCS duplicate (LCSD) recoveries and RPDs were within the laboratory 
control limits. 
 

4.7 Matrix Spike/Matrix Spike Duplicate (MS/MSD) 
A MS/MSD pair was not analyzed. 
 

4.8 Compound Identification and Quantitation 
All compound identifications and quantitations were appropriate.  

 
 
5.0 Metals (EPA Methods 6020/6010B/7470A) 
The soil samples were analyzed for the requested metals and Mercury (EPA 6020/6010B/7471A) 
following a total metals digestion and Mercury digestion. Validation was performed on the 
laboratory data. The laboratory data were reviewed to evaluate compliance with the methods, 
laboratory SOPS and the quality of the data reported.  The following summarizes the results of 
this review.   
 
The areas of review are listed below. Those areas that were only reviewed as part of full 
validation and recalculation are designated below. A leading check mark ( ) indicates an area of 
review in which all data were acceptable.  A preceding crossed circle (⊗) signifies areas where 
issues were raised during the course of the validation review and should be considered to 
determine any impact on data quality and usability. 
 

 Data Completeness 
 Holding Times and Preservation 
 Calibrations  

⊗ Blanks 
⊗ Laboratory Control Samples 
⊗ Matrix Spike/Matrix Spike Duplicate Samples 
⊗ Laboratory Duplicate Samples 
⊗ Serial Dilutions 
⊗ Compound Identification and Quantitation 
 
5.1 Data Completeness 

All analyses were performed as requested on the COC.  
 
5.2 Holding Times and Preservation 

All analyses were performed within the method-specified holding times.   
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5.3 Calibrations 

5.3.1 Initial Calibrations (IC) 
All initial calibration requirements were met for inductively coupled 
plasma/mass spectrometry (ICP/MS) analysis, inductively coupled plasma 
(ICP) analysis and cold vapor atomic absorption (CVAA) initial calibrations.   

 
5.3.2 Initial Calibration Verification (ICV) and Continuing Calibration Verification 

(CCV) 
The percent recoveries in all associated ICVs and CCVs were within the QC 
acceptance limits, with the following exception. Beryllium was low and outside 
of the QC acceptance limits in the CCVs bracketing the analysis of sample 
OU1-SS-SB303-89-90; therefore, the concentration of beryllium in sample 
OU1-SS-SB303-89-90 is J- qualified as estimated with a low bias. 
 

Sample ID Compound Laboratory 
Result (mg/kg) 

Validation 
Result (mg/kg) 

SS-SB303-89-90 Beryllium 2.0 2.0 J- 
 

5.3.3 CRDL (Detection Limit) Standard 
The CRDL standards were within the control limits, with the exception of low 
iron recovery outside the method acceptance limits in the closing CRDL 
standard. However, since the samples associated with this closing CRDL had 
iron concentrations greater than two times the RL, no sample qualifications are 
required.   

 
5.3.4 ICSA/ICSAB (Interference Check) Standards 

The ICSA/ICSAB standards met all acceptance criteria. 
 

5.4 Blanks 
5.4.1 Preparation (Method) Blank 

The preparation blanks met the acceptance criteria with the following 
exceptions; barium, calcium, chromium, lead, sodium and zinc were detected 
in the preparation blank at estimated concentrations less than the RL but 
greater than the instrument detection limits (IDL).  However, since barium, 
calcium, chromium, lead, sodium and zinc were detected in the associated 
samples at concentrations greater than the RL, no sample qualifications were 
required. 

 
5.4.2 Initial Calibration Blanks (ICB) and Continuing Calibration Blanks (CCB) 

The ICBs and CCBs met the acceptance criteria with a few exceptions; several 
ICBs and CCBs had metal detections at estimated concentrations less than the 
RL, but greater than the IDLs. However, since the metals concentrations in the 
associated samples were greater than the RLs, no sample qualifications were 
required. 
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5.5 Laboratory Control Samples (LCS) 
All percent recoveries in the LCS were within the acceptance limits. 
 

5.6 Matrix Spike (MS)  
Sample OU1-SS-SB303-0-1 was analyzed as the MS for the ICP/MS, ICP and 
Mercury analyses. The following compound recoveries were outside of the control 
limits: aluminum, calcium, iron, magnesium, manganese, mercury, potassium, and 
zinc. The compounds were not qualified since the sample concentrations were greater 
than four times the spike concentrations.  

   
5.7 Laboratory Duplicate Samples 

Laboratory duplicates were prepared for all of the samples in the data set. The 
relative percent differences (RPDs) were within the acceptance limits (0-20%) for all 
compounds but zinc, which was high and outside the acceptance limits; therefore, the 
concentrations of zinc in the samples are J qualified as estimated. 
 
 

Sample  Metal  Laboratory 
Concentration 
(mg/kg) 

Validation 
concentration 
(mg/kg) 

OU1-SS-SB303-0-1 Zinc 1970 1970 J 
OU1-SS-SB303-85-86 Zinc 6010 6010 J 
OU1-SS-SB303-89-90 Zinc 8890 8890 J 
OU1-SS-SB303-108-109 Zinc 123 123 J 

 
5.8 Serial Dilutions 

The percent differences for the serial dilution for the total metals analysis of sample 
OU1-SS-SB303-0-1 were outside the laboratory acceptance criteria for antimony, 
magnesium, silver and sodium; however, the antimony and magnesium 
concentrations are less than 50 times the IDL. Therefore no sample qualifications are 
required. Since the silver and sodium concentrations in sample OU1-SS-SB303-0-1 
are greater than 50 times the IDL, the silver and sodium concentrations in sample 
OU1-SS-SB303-0-1 are J qualified as estimated.  
 

Sample  Metal  Laboratory 
Concentration 
(mg/kg) 

Validation 
concentration 
(mg/kg) 

OU1-SS-SB303-0-1 Silver 11.1 11.1 J 
Sodium 370 370 J 

 
5.9 Compound Identification and Quantitation 

The project acceptance limits for the ICP-MS internal standards are 30-170% 
recovery. All internal standard recoveries were within the project acceptance limits. 
 
The concentrations of some compounds in the samples were B qualified by the 
laboratory, indicating an estimated sample concentration less than the RL, but greater 
than the IDL. These concentrations are J qualified as estimated. 
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Sample  Metal  Laboratory 
Concentration 
(mg/kg) 

Validation 
concentration 
(mg/kg) 

OU1-SS-SB303-0-1 Beryllium 5.1 B 5.1 J 
Chromium 17.6 B 17.6 J 

OU1-SS-SB03-85-86 Antimony 9.6 B 9.6 J 
Arsenic 15.5 B 15.5 J 
Beryllium 5.9 B 5.9 J 
Chromium 9.1 B 9.1 J 
Mercury 0.007 B 0.007 J 
Nickel 16.8 B 16.8 J 
Potassium 2110 B 2110 J 
Sodium 413 B 413 J 

OU1-SS-SB303-89-90 Antimony 7.5 B 7.5 J 
Thallium 0.251 B 0.251 J 

OU1-SS-SB303-108-109 Antimony 1.2 B 1.2 J 
Beryllium 0.245 B 0.245 J 
Thallium 0.092 B 0.092 J 

 
6.0  SPLP Metals (EPA Methods 1312/6020/6010B/7470A) 
The soil samples were analyzed for the requested metals and Mercury (EPA 6020/6010B/7470A) 
following a Synthetic Precipitation Leaching Procedure (SPLP). Validation was performed on the 
laboratory data. The laboratory data were reviewed to evaluate compliance with the methods, 
laboratory SOPS and the quality of the data reported. The following summarizes the results of 
this review.   
 
The areas of review are listed below. Those areas that were only reviewed as part of full 
validation and recalculation are designated below. A leading check mark ( ) indicates an area of 
review in which all data were acceptable.  A preceding crossed circle (⊗) signifies areas where 
issues were raised during the course of the validation review and should be considered to 
determine any impact on data quality and usability. 
 

 Data Completeness 
 Holding Times and Preservation 
 Calibrations  

⊗ Blanks 
 Laboratory Control Samples 

⊗ Matrix Spike/Matrix Spike Duplicate Samples 
 Laboratory Duplicate Samples 
 Serial Dilutions 

⊗ Compound Identification and Quantitation 
 
6.1 Data Completeness 

All analyses were performed as requested on the COC. The SPLP extraction logs 
were not included in the data package. The SPLP extraction log was requested from 
the laboratory and was sent by email. 
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6.2 Holding Times and Preservation 
All analyses were performed within the method-specified holding times.   

 
6.3 Calibrations 

6.3.1 Initial Calibrations (IC) 
All initial calibration requirements were met for inductively coupled 
plasma/mass spectrometry (ICP/MS) analysis, inductively coupled plasma 
(ICP) analysis and cold vapor atomic absorption (CVAA) initial calibrations.   

 
6.3.2 Initial Calibration Verification (ICV) and Continuing Calibration Verification 

(CCV) 
The percent recoveries in all associated ICVs and CCVs were within the QC 
acceptance limits. 
 

6.3.3 CRDL Standard 
The detection limit (CRDL) standards were within the control limits.   

 
6.3.4 ICSA/ICSAB Standards 

The interference check standards (ICSA/ICSAB) met all acceptance criteria. 
 

6.4 Blanks 
6.4.1 Preparation (Method) Blank 

The preparation blanks met the acceptance criteria with the following 
exceptions; arsenic, chromium, iron, lead, and zinc were detected in the 
preparation blank at estimated concentrations less than the RL but greater than 
the IDL; however, since arsenic, iron, lead, and zinc were detected in the 
associated samples at concentrations greater than the RL, no sample 
qualifications were required. Chromium in sample OU1-SS-SB303-89-90 is U 
qualified at the RL since it is detected at an estimated concentration less than 
the RL but greater than the IDL. 
 

Sample  Metal  Laboratory 
Concentration 
(ug/L) 

Validation 
concentration 
(ug/L) 

OU1-SS-SB303-89-90 Chromium 0.710 B 1.0 U 
 

 
6.4.2 Initial Calibration Blanks (ICB) and Continuing Calibration Blanks (CCB) 

The ICBs and CCBs met the acceptance criteria with a few exceptions; several 
ICBs and CCBs had metal detections at concentrations less than the RL, but 
greater than the IDLs. However, since the metals concentrations in the 
associated samples were greater than the RLs, no sample qualifications were 
required. 
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6.5 Laboratory Control Samples (LCS) 
All percent recoveries in the LCS were within the acceptance limits. 
 

6.6 Matrix Spike (MS)  
A MS was not analyzed.  

   
6.7 Laboratory Duplicate Samples 

A sample duplicate was not analyzed. 
 

6.8 Serial Dilutions 
The percent differences for the compounds for the serial dilution for the SPLP 
analysis of sample OU1-SS-SB303-108-109 were outside the laboratory acceptance 
criteria for arsenic, cobalt, copper, lead, magnesium, selenium and vanadium; 
however, since the concentrations of these metals are less than 50 times the IDL, no 
sample qualifications are required.  

 
6.9 Compound Identification and Quantitation 

The project acceptance limits for the ICP-MS internal standards are 30-170% 
recovery. All internal standard recoveries were within the project acceptance limits. 
 
The concentrations of some compounds in the samples were B qualified by the 
laboratory, indicating an estimated sample concentration less than the RL, but greater 
than the IDL. These concentrations are J qualified as estimated. 
 

Sample  Metal  Laboratory 
Concentration 
(ug/L) 

Validation 
concentration 
(ug/L) 

OU1-SS-SB303-89-90 Arsenic 0.445 B 0.445 J 
Copper 0.954 B 0.954 J 
Lead 0.250 B 0.250 J 
Mercury 0.018 B 0.018 J 
Vanadium 0.607 B 0.607 J 

OU1-SS-SB303-108-109 Arsenic 0.432 B 0.432 J 
Cobalt 0.171 B 0.171 J 
Lead 0.394 B 0.394 J 
Manganese 3.4 B 3.4 J 
Mercury 0.021 B 0.021 J 
Potassium 299 B 299 J 
Selenium 0.457 B 0.457 J 

 
7.0 Cyanide (EPA Method 9012), pH (EPA Method 9045) and Percent Solids (Modified 
Method 160.3) 
The soil samples were analyzed for cyanide (EPA Method 9012), pH (EPA Method 9045) and 
percent solids (EPA Modified Method 160.3). Validation was performed on the laboratory data. 
The laboratory data were reviewed to evaluate compliance with the methods, laboratory SOPs 
and the quality of the data reported. The following summarizes the results of this review. In 
addition, the percent solids data was reviewed and found to be acceptable. 
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The areas of review are listed below. Those areas that were only reviewed as part of full 
validation and recalculation are designated below. A leading check mark ( ) indicates an area of 
review in which all data were acceptable. A preceding crossed circle (⊗) signifies areas where 
issues were raised during the course of the validation review and should be considered to 
determine any impact on data quality and usability. 
 

 Data Completeness 
 Holding Times and Preservation 
 Calibrations  
 Blanks 
 Laboratory Control Sample 
 Matrix Spike Sample 
 Laboratory Duplicate Sample 

 
7.1 Data Completeness 

All analyses were performed as requested on the chain-of-custody records.  
 
7.2 Holding Times and Preservation 

All analyses were performed within the method-specified holding times.   
 
7.3 Calibrations 

7.3.1 Initial Calibrations (IC) 
All initial calibration requirements were met for Cyanide analysis.  
 
The pH meter was calibrated appropriately.     

 
7.3.2 Continuing Calibration Verification (CCV) 

The percent recoveries in all associated CCVs were within the QC acceptance 
limits for Cyanide. The pH CCVs were appropriate to the method. 
 

7.4 Blanks 
7.4.1 Preparation (Method) Blank 

The preparation blank met the acceptance criteria; Cyanide was not detected in 
the method blank.  

 
7.4.2 Initial Calibration Blanks (ICB) and Continuing Calibration Blanks (CCB) 

The ICB and CCBs met the acceptance criteria; no Cyanide was detected in 
either the ICB or CCBs. 
 

7.5 Laboratory Control Sample (LCS) 
The cyanide percent recovery in the LCS was within the acceptance limits (85-115% 
recovery). 
 

7.6 Matrix Spike (MS)  
A batch MS was analyzed; recovery was within the acceptance limits. 
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7.7 Laboratory Duplicate Samples 

A batch laboratory duplicate was analyzed; cyanide was not detected in either the 
original or the duplicate sample. 
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ATTACHMENT A 
DATA VALIDATION QUALIFIER DEFINITIONS 

AND INTERPRETATION KEY 
Assigned by GeoSyntec’s Data Review Team 

 
 

DATA QUALIFIER DEFINITIONS 
U The analyte was analyzed for, but was not detected above the reported sample 

quantitation limit. 
J The analyte was positively identified; the associated numerical value is the 

approximate concentration of the analyte in the sample. 
J+ The analyte was positively identified; however, the associated numerical value is 

likely to be higher that the concentration of the analyte in the sample due to bias 
attributable to matrix interference. 

J- The analyte was positively identified; however, the associated numerical value is 
likely to be lower that the concentration of the analyte in the sample due to bias 
attributable to matrix interference. 

UJ The analyte was not detected above the reported sample quantitation limit.  
However, the reported quantitation limit is approximate and may or may not 
represent the actual limit of quantitation necessary to accurately and precisely 
measure the analyte in the sample. 

R The sample results are rejected due to serious deficiencies in the ability to analyze 
the sample and meet quality control criteria.  The presence or absence of the analyte 
cannot be verified. 
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Knoxville, TN  37909 

PH 865.330.0037 
FAX 865.330.9949 

www.geosyntec.com 
 
 
 

Memorandum 

TO:  Nandra Weeks 
          
DATE:   March 5, 2008 
 
FROM:  Geosyntec Consultants QA/QC Group            

SITE: Mattheissen and Hegeler Zinc Company Site, OU1  

SUBJECT:  Summary of Tier III Validation of analytical results for CAS Report R2740248 

 
Introduction 
This report summarizes the findings of the full validation of 10 soil samples and one trip blank 
collected on behalf of the Mattheissen and Hegeler Zinc Company Site, OU1 project. These 
samples were collected on October 9, 2007. The samples were analyzed by Columbia Analytical 
Services, Inc. (CAS), Rochester, New York. The samples were analyzed for Volatile Organic 
Compounds by EPA Method 8260B, Semivolatile Organic Compounds by EPA Method 8270C, 
Organochlorine Pesticides by EPA Method 8081A, Polychlorinated Biphenyls (PCBs) by EPA 
Method 8082,   Total Metals by EPA Methods 6020 and 6010B, Mercury by EPA Method 
7471A, Metals by EPA Methods  6020, 6010 and 7470A following EPA Method 1312 Synthetic 
Precipitation Leaching Procedure (SPLP), Cyanide by EPA Method 9012, pH by EPA Method 
9045 and Percent Solids by Modified EPA Method 160.3.  
 
The data were reviewed in accordance with the principles presented in USEPA National 
Functional Guidelines for Laboratory Data Review, Organics (EPA, 2005), USEPA National 
Functional Guidelines for Laboratory Data Review, Inorganics (EPA, 2004), and per the 
requirements of the QAPP, the laboratory standard operating procedures and the specified 
methods. 
 
Data for the following samples were reviewed.   
 
CAS Job No. Client ID 
1044839 OU1-SS-SB302-0-1 
1044840 OU1-SS-SB302-10.5-11.5 
1044841 OU1-SS-SB302-12-13 
1044842 OU1-SS-SB301-0-1 
1044843 OU1-SS-SB301-44-50 
1044844 OU1-SS-SB301-40-41 
1044846 OU1-SS-SB304-0-1 
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1044848 OU1-SS-SB304-58-59
1044849 OU1-SS-SB304-59-60
1044860 OU1-SS-SB302-10.5-11.5
1044861 OU1-SS-SB301-0-1
1044862 OU1-SS-SB304-59-60
1044863 OU1-SS-SB302-10.5-11.5
1044865 OU1-SS-SB301-0-1
1044866 OU1-SS-SB304-59-60
1044868 OU1-SS-SB302-10.5-11.5 
1044869 OU1-SS-SB301-0-1 
1044870 OU1-SS-SB304-59-60 
1044871 OU1-SS-SB402 
1044872 OU1-SS-SB301-0-1 
1044873 OU1-SS-SB302-10.5-11.5 
1044874 OU1-SS-SB301-0-1 
1044875 OU1-SS-SB304-0-1 
 
 
Matrix – soil and 1 aqueous trip blank 
 
 
Executive Summary 
All analyses were performed as requested on the chain of custody (COC). The dates of sample 
collection and date samples were relinquished on the COC only included the month and day; the 
year was not included in the date. It was assumed, based on the date of sample receipt at the 
laboratory, that the year was 2007. 
 
All holding times were met. 
 
1.0 Volatile Organic Compounds (EPA Method 8260B) 
Full validation including recalculation was performed with the laboratory data for the analysis of 
volatile organic compounds (EPA Method 8260B). The laboratory data were reviewed to evaluate 
compliance with this method, and the quality of the data reported. The following summarizes the 
results of this review.   
 
The areas of review are listed below. A leading check mark ( ) indicates an area of review in 
which all data were acceptable.  A preceding crossed circle (⊗) signifies areas where issues were 
raised during the course of the validation review and should be considered to determine any 
impact on data quality and usability. 
 
  Data Completeness 

 Holding Times and Preservation 
 Calibrations  
 Internal Standards  
 Performance Check Sample  

 ⊗ Blanks 
 System Monitoring Compounds (Surrogates) 

⊗ Matrix Spike/Matrix Spike Duplicate Sample 
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 Laboratory Control Samples 
  Compound Identification and Quantitation 

 
1.1 Data Completeness 

All analyses were performed as requested on the COC.  
 

1.2 Holding Times and Preservation 
All samples were analyzed within the 14 day technical holding time from date of 
collection for volatiles.   
 

1.3 Calibrations 
 

1.3.1 Initial Calibrations (ICAL) 
Appropriate initial calibrations were performed for each analyte. Based on the 
method of calibration, the laboratory calculated the percent relative standard 
deviation (%RSD) of the relative response factors (RRFs). For all target 
analytes, the RRFs met the method criteria; the RSDs met the method criteria 
for all compounds or the coefficient of determination (r2) was greater than or 
equal to 0.990 for the curve fit calibrations. 

 
1.3.2 Continuing Calibration Verification (CCV)  

For all target analytes, the RRFs met the method criteria; the percent 
differences (%D) between the RRFs in the initial and continuing calibration 
standards for all target analytes were within the method acceptance criteria. 

   
1.4 Internal Standards 

All internal standard retention times are within ±30 seconds of the associated 
continuing calibration internal standard retention time.  All internal standard area 
counts were within the acceptance criteria (>50% and <150%) of the associated 
continuing calibration internal standard area counts 

 
1.5 Performance Check Samples 

An instrument performance check sample (tune standard) was analyzed at the 
beginning of each 12-hour period during sample analysis.  The samples were 
analyzed within the 12-hour period.  All ion abundance criteria were met for 
bromofluorobenzene (BFB).  

 
1.6 Blanks 

Acetone, carbon disulfide, methylene chloride and toluene were detected in the 
method blank associated with the soil samples, at estimated concentrations greater 
than the method detection limit (MDL) but less than the reporting limit (RL). 
Therefore, based on the estimated concentrations of acetone, carbon disulfide, 
methylene chloride and toluene in the associated samples that are greater than the 
MDL but less than the RL, the concentrations of acetone, carbon disulfide, methylene 
chloride and toluene in the associated samples are U qualified as not detected at the 
RL. 
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Sample ID Compound Laboratory 
Result (ug/kg) 

Validation 
Result (ug/kg) 

OU1-SS-SB302-
10.5-11.5 

Acetone 20 JB 32 U 
Methylene chloride 0.51 JB 8.0 U 
Toluene 3.7 JB 8.0 U 

OU1-SS-SB301-0-1 Acetone 26 JB 32 U 
OU1-SS-SB304-59-
60 

Acetone 22 JB 26 U 
Carbon Disulfide 2.2 JB 13 U 
Methylene chloride 0.45 JB 6.4 U 
Toluene 4.4 J 6.4 U 

 
Sample OU1-SS-SB402 is  mislabeled and is the trip blank (the QAPP specifies the 
trip blank ID to be identified as OU1-SW-MW402). No compounds were detected in 
the trip blank above the MDL. 
 

1.7 System Monitoring Compounds (Surrogates) 
All surrogate recoveries were within the laboratory acceptance limits. 
 

1.8 Laboratory Control Samples (LCS) 
All LCS recoveries were within the laboratory control limits. 
 

  1.9 Matrix Spike/Matrix Spike Duplicate Sample (MS/MSD) 
A MS/MSD pair was not analyzed. 
 

  1.10 Compound Identification and Quantitation 
All compound identifications and quantitations were appropriate.  
  

2.0 Semivolatile Organic Compounds (EPA Method 8270C) 
Full validation including recalculation was performed on the laboratory data for the analysis of 
semivolatile organic compounds (EPA Method 8270C). The laboratory data were reviewed to 
evaluate compliance with this method, and the quality of the data reported. The following 
summarizes the results of this review.   
 
The areas of review are listed below. A leading check mark ( ) indicates an area of review in 
which all data were acceptable.  A preceding crossed circle (⊗) signifies areas where issues were 
raised during the course of the validation review and should be considered to determine any 
impact on data quality and usability. 
 
  Data Completeness 

 Holding Times and Preservation 
 Calibrations  
 Internal Standards  
 Performance Check Sample  

  Blanks 
  System Monitoring Compounds (Surrogates) 

⊗ Laboratory Control Samples 
⊗ Matrix Spike/Matrix Spike Duplicate 
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  Compound Identification and Quantitation 
 
2.1 Data Completeness 

All analyses were performed as requested on the COC.  
 
2.2 Holding Times and Preservation 

The samples for semivolatile analysis were extracted within the 14 day technical 
holding time from date of collection and analyzed with the 40 day technical holding 
time from date of extraction.       

 
2.3 Calibrations 

 
2.3.1 Initial Calibrations (ICAL) 

Appropriate initial calibrations were performed for each analyte. Based on the 
method of calibration, the laboratory calculated the %RSD of the RRFs. For all 
target analytes, the RRFs met the method criteria; the RSDs met the method 
criteria for all compounds or the coefficient of determination (r2) was greater 
than or equal to 0.990 for the curve fit calibrations. 
 

2.3.2 Continuing Calibration Verification (CCV)  
For all target analytes, the RRFs met the method criteria; the percent 
differences (%D) between the RRFs in the initial and continuing calibration 
standards for all target analytes were within the method acceptance criteria. 

 
2.4 Internal Standards 

All internal standard retention times are within ±30 seconds of the associated 
continuing calibration internal standard retention time.  All internal standard area 
counts were within the acceptance criteria (>50% and <150%) of the associated 
continuing calibration internal standard area counts.  

 
2.5 Performance Check Samples 

An instrument performance check sample was analyzed at the beginning of each 
12-hour period during sample analysis.  The samples were analyzed within the 
12-hour period.  All ion abundance criteria were met for decafluorotriphenyl-
phosphine (DFTPP).  
 

2.6 Blanks 
There were no detections of the project compounds of concern in the laboratory 
method blanks. 
 

2.7 System Monitoring Compounds (Surrogates) 
All surrogate recoveries were within the laboratory acceptance limits. 
 

2.8 Laboratory Control Samples (LCS) 
All LCS recoveries were within the laboratory control limits, with the exception of  
benzaldehyde and di-n-octylphthalate which had high recoveries, outside of the 
laboratory control limits, in the LCS and/or LCSD. However, since benzaldehyde and 
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di-n-octylphthalate were not detected in any of the samples, no sample qualifications 
were required. 
 

2.9 Matrix Spike/Matrix Spike Duplicate (MS/MSD) 
Sample OU1-SS-SB304-59-60 was analyzed as the MS/MSD. All compound 
recoveries were within the laboratory control limits, with the following exception. 
The recoveries of benzaldehyde in the MS/MSD were high and outside of the 
laboratory control limits. However, since benzaldehyde was not detected the sample, 
no sample qualifications were required. 
 

2.10 Compound Identification and Quantitation 
All compound identifications and quantitations were appropriate  

 
3.0 Organochlorine Pesticides (EPA Method 8081A) 
Full validation including recalculation was performed on the laboratory data for the analysis of 
Organochlorine Pesticides (EPA Method 8081A). The laboratory data were reviewed to evaluate 
compliance with this method, and the quality of the data reported. The following summarizes the 
results of this review.   
 
The areas of review are listed below. A leading check mark ( ) indicates an area of review in 
which all data were acceptable.  A preceding crossed circle (⊗) signifies areas where issues were 
raised during the course of the validation review and should be considered to determine any 
impact on data quality and usability. 
 
  Data Completeness 

 Holding Times and Preservation 
 Calibrations  

  Blanks 
  System Monitoring Compounds (Surrogates) 

 Laboratory Control Samples 
⊗ Matrix Spike/Matrix Spike Duplicate 

  Compound Identification and Quantitation 
 
3.1 Data Completeness 

All analyses were performed as requested on the COC.  
 
3.2 Holding Times and Preservation 

The samples for organochlorine pesticide analysis were extracted within the 14 day 
technical holding time from date of collection and analyzed with the 40 day technical 
holding time from date of extraction.       

 
3.3 Calibrations 

 
3.3.1 Initial Calibrations (ICAL) 

Appropriate initial calibrations were performed for each analyte. Based on the 
method of calibration, the laboratory calculated the %RSD of the average 
response factors (RFs). For all target analytes, the RSDs met the method 
criteria for all compounds. 
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3.3.2 Continuing Calibration Verification (CCV)  

For all target analytes, the percent differences (%D) between the average RFs 
in the initial and continuing calibration standards for all target analytes were 
within the method acceptance criteria. 

 
3.4 Blanks 

There were no detections of the project compounds of concern in the laboratory 
method blank. 
 

3.5 System Monitoring Compounds (Surrogates) 
All surrogate recoveries were within the laboratory acceptance limits. 
 

3.6 Laboratory Control Samples (LCS) 
All LCS/LCS duplicate (LCSD) recoveries and RPDs were within the laboratory 
control limits. 
 

3.7 Matrix Spike/Matrix Spike Duplicate (MS/MSD) 
A MS/MSD pair was not analyzed. 
 

3.8 Compound Identification and Quantitation 
All compound identifications and quantitations were appropriate. It was noted that J 
qualified concentrations (sample concentrations between the MDL and RL) were not 
reported by the laboratory. 

 
4.0 PCBs  (EPA Method 8082) 
Full validation including recalculation was performed on the laboratory data for the analysis of 
PCBs (EPA Method 8082). The laboratory data were reviewed to evaluate compliance with this 
method, and the quality of the data reported. The following summarizes the results of this review.   
 
The areas of review are listed below. A leading check mark ( ) indicates an area of review in 
which all data were acceptable.  A preceding crossed circle (⊗) signifies areas where issues were 
raised during the course of the validation review and should be considered to determine any 
impact on data quality and usability. 
 
  Data Completeness 

 Holding Times and Preservation 
 Calibrations  

  Blanks 
  System Monitoring Compounds (Surrogates) 

 Laboratory Control Samples 
⊗ Matrix Spike/Matrix Spike Duplicate 

  Compound Identification and Quantitation 
 
4.1 Data Completeness 

All analyses were performed as requested on the COC.  
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4.2 Holding Times and Preservation 
The samples for PCB analysis were extracted within the 14 day technical holding 
time from date of collection and analyzed with the 40 day technical holding time 
from date of extraction.       

 
4.3 Calibrations 

 
4.3.1 Initial Calibrations (ICAL) 

Appropriate initial calibrations were performed for each analyte. Based on the 
method of calibration, the laboratory calculated the %RSD of the average 
response factors (RFs). For all target analytes, the RSDs met the method 
criteria for all compounds. 
 

4.3.2 Continuing Calibration Verification (CCV)  
For all target analytes, the percent differences (%D) between the average RFs 
in the initial and continuing calibration standards for all target analytes were 
within the method acceptance criteria. 

 
4.4 Blanks 

There were no detections of the project compounds of concern in the laboratory 
method blank. 
 

4.5 System Monitoring Compounds (Surrogates) 
All surrogate recoveries were within the laboratory acceptance limits. 
 

4.6 Laboratory Control Samples (LCS) 
All LCS/LCS duplicate (LCSD) recoveries and RPDs were within the laboratory 
control limits. 
 

4.7 Matrix Spike/Matrix Spike Duplicate (MS/MSD) 
A MS/MSD pair was not analyzed. 
 

4.8 Compound Identification and Quantitation 
All compound identifications and quantitations were appropriate.  

 
 
5.0 Metals (EPA Methods 6020/6010B/7470A) 
The soil samples were analyzed for the requested metals and Mercury (EPA 6020/6010B/7471A) 
following a total metals digestion and Mercury digestion. Validation was performed on the 
laboratory data. The laboratory data were reviewed to evaluate compliance with the methods, 
laboratory SOPS and the quality of the data reported.  The following summarizes the results of 
this review.   
 
The areas of review are listed below. Those areas that were only reviewed as part of full 
validation and recalculation are designated below. A leading check mark ( ) indicates an area of 
review in which all data were acceptable.  A preceding crossed circle (⊗) signifies areas where 
issues were raised during the course of the validation review and should be considered to 
determine any impact on data quality and usability. 
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 Data Completeness 
 Holding Times and Preservation 
 Calibrations  

⊗ Blanks 
⊗ Laboratory Control Samples 
⊗ Matrix Spike/Matrix Spike Duplicate Samples 
⊗ Laboratory Duplicate Samples 
⊗ Serial Dilutions 
⊗ Compound Identification and Quantitation 
 
5.1 Data Completeness 

All analyses were performed as requested on the COC.  
 
5.2 Holding Times and Preservation 

All analyses were performed within the method-specified holding times.   
 
5.3 Calibrations 

5.3.1 Initial Calibrations (IC) 
All initial calibration requirements were met for inductively coupled 
plasma/mass spectrometry (ICP/MS) analysis, inductively coupled plasma 
(ICP) analysis and cold vapor atomic absorption (CVAA) initial calibrations.   

 
5.3.2 Initial Calibration Verification (ICV) and Continuing Calibration Verification 

(CCV) 
The percent recoveries in all associated ICVs and CCVs were within the QC 
acceptance limits, with the following exception. Beryllium recovery was low 
and outside of the QC acceptance limits in the CCVs bracketing the analyses of 
samples OU1-SS-SB302-0-1, OU1-SS-SB302-12-13, OU1-SS-SB301-40-41, 
OU1-SS-SB304-58-59 and OU1-SS-SB304-59-60; therefore, the 
concentrations of beryllium in these samples are J- qualified as estimated with 
a low bias. 
 

Sample ID Compound Laboratory 
Result (mg/kg) 

Validation 
Result (mg/kg) 

OU1-SS-SB302-0-1 Beryllium 1.6  1.6 J- 
OU1-SS-SB302-12-13 Beryllium 0.229 B 0.229 J- 
OU1-SS-SB301-40-41 Beryllium 1.6 1.6 J- 
OU1-SS-SB304-58-59 Beryllium 2.1 2.1 J- 
OU1-SS-SB304-59-60 Beryllium 0.455 B 0.455 J- 

 
5.3.3 CRDL (Detection Limit) Standard 

The CRDL standards were within the control limits, with the exception of high 
manganese recovery outside of the method acceptance limits in the closing 
CRDL standard. However, since the samples associated with this closing 
CRDL had manganese concentrations greater than two times the RL, no sample 
qualifications are required.   
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5.3.4 ICSA/ICSAB (Interference Check) Standards 

The ICSA/ICSAB standards met all acceptance criteria. 
 

5.4 Blanks 
5.4.1 Preparation (Method) Blank 

The preparation blanks met the acceptance criteria with the following 
exceptions; aluminum, barium, chromium, lead, manganese and zinc were 
detected in the preparation blank at estimated concentrations less than the RL, 
but greater than the instrument detection limits (IDL).  However, since 
aluminum, barium, chromium, lead, manganese and zinc were detected in the 
associated samples at concentrations greater than the RL, no sample 
qualifications were required. 
 

5.4.2 Initial Calibration Blanks (ICB) and Continuing Calibration Blanks (CCB) 
The ICBs and CCBs met the acceptance criteria with a few exceptions; several 
ICBs and CCBs had metal detections at estimated concentrations less than the 
RL, but greater than the IDLs. However, since the metals concentrations in the 
associated samples were greater than the RL, no sample qualifications were 
required. 
 

5.5 Laboratory Control Samples (LCS) 
All percent recoveries in the LCS were within the acceptance limits, with the 
exception of high recovery outside of the control limits for antimony. However, since 
antimony was either not detected or detected less than the RL, but greater than the 
IDL, no sample qualifications were required. 
 

5.6 Matrix Spike (MS)  
An MS was not analyzed   

   
5.7 Laboratory Duplicate Samples 

A laboratory duplicate was not analyzed. 
 

5.8 Serial Dilutions 
The percent differences for the compounds for the serial dilution for the total metals 
analysis of sample OU1-SS-SB302-12-13 were outside the laboratory acceptance 
criteria for beryllium, potassium, selenium and sodium; however, the beryllium, 
potassium, selenium and sodium concentrations in the serial dilution are less than 50 
times the IDL. Therefore, no sample qualifications are required.  
 
The serial dilution form in the data package indicates that the calcium, manganese 
and sodium recoveries are 7%, yet flagged the results with E, indicating the serial 
dilution failed. A corrected form was emailed. 

 
5.9 Compound Identification and Quantitation 

The project acceptance limits for the ICP-MS internal standards are 30-170% 
recovery. All internal standard recoveries were within the project acceptance limits. 
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The concentrations of some compounds in the samples were B qualified by the 
laboratory, indicating an estimated sample concentration  less than the RL, but 
greater than the instrument detection limit. These concentrations are J qualified as 
estimated. 
 

Sample  Metal  Laboratory 
Concentration 
(mg/kg) 

Validation 
Concentration 
(mg/kg) 

OU1-SS-SB302-0-1 Antimony 1.0 B 1.0 J 
Selenium 4.2 B 4.2 J 
Thallium 0.283 B 0.283 J 

OU1-SS-SB02-10.5-11.5 Beryllium 0.742 B 0.742 J 
Mercury 0.024 B 0.024 J 
Thallium 0.488 B 0.488 J 

OU1-SS-SB302-12-13 Beryllium 0.229 B 0.229 J 
Thallium 0.262 B 0.262 J 

OU1-SS-SB301-0-1 Antimony 1.8 B 1.8 J 
Chromium 18.2 B 18.2 J 
Nickel 39.9 B 39.9 J 

OU1-SS-SB301-44-50 Beryllium 1.5 B 1.5 J 
Cadmium 0.703 B 0.703 J 
Mercury 0.016 B 0.016 J 
Selenium 0.590 B 0.590 J 
Thallium 0.298 B 0.298 J 

OU1-SS-SB301-40-41 Antimony 2.5 B 2.5 J 
Arsenic 45.5 B 45.5 J 
Nickel 41.1 B 41.1 J 
Potassium 157 B 157 J 
Silver 0.179 B 0.179 J 

OU1-SS-SB301-40-41 Antimony 6.5B 6.5 J 
Beryllium 1.3 B 1.3 J 
Chromium 19.4 B 19.4 J 
Cobalt 10.4 B 10.4 J 
Selenium 4.4 B 4.4 J 
Thallium 0.622 B 0.622 J 

OU1-SS-SB304-58-59 Thallium 0.064 B 0.064 J 
OU1-SS-SB304-59-60 Beryllium 0.455 B 0.455 J 

Mercury 0.005 B 0.005 J 
Thallium 0.091 B 0.091 J 

 
6.0  SPLP Metals (EPA Methods 1312/6020/6010B/7470A) 
The soil samples were analyzed for the requested metals and Mercury (EPA 6020/6010B/7470A) 
following a Synthetic Precipitation Leaching Procedure (SPLP). Validation was performed on the 
laboratory data. The laboratory data were reviewed to evaluate compliance with the methods, 
laboratory SOPs and the quality of the data reported.  The following summarizes the results of 
this review.   
 
The areas of review are listed below. Those areas that were only reviewed as part of full 
validation and recalculation are designated below. A leading check mark ( ) indicates an area of 
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review in which all data were acceptable.  A preceding crossed circle (⊗) signifies areas where 
issues were raised during the course of the validation review and should be considered to 
determine any impact on data quality and usability. 
 

 Data Completeness 
 Holding Times and Preservation 
 Calibrations  

⊗ Blanks 
 Laboratory Control Samples 

⊗ Matrix Spike/Matrix Spike Duplicate Samples 
 Laboratory Duplicate Samples 
 Serial Dilutions 

⊗ Compound Identification and Quantitation 
 
6.1 Data Completeness 

All analyses were performed as requested on the COC. The SPLP extraction log was 
requested from the laboratory and was sent by email. 
 

6.2 Holding Times and Preservation 
All analyses were performed within the method-specified holding times.   

 
6.3 Calibrations 

6.3.1 Initial Calibrations (IC) 
All initial calibration requirements were met for inductively coupled 
plasma/mass spectrometry (ICP/MS) analysis, inductively coupled plasma 
(ICP) analysis and cold vapor atomic absorption (CVAA) initial calibrations.   

 
6.3.2 Initial Calibration Verification (ICV) and Continuing Calibration Verification 

(CCV) 
The percent recoveries in all associated ICVs and CCVs were within the QC 
acceptance limits. 
 

6.3.3 CRDL Standard 
The CRDL standards were within the control limits.   

 
6.3.4 ICSA/ICSAB Standards 

The ICSA/ICSAB met all acceptance criteria. 
 

6.4 Blanks 
6.4.1 Preparation (Method) Blank 

The preparation blanks met the acceptance criteria with the following 
exceptions; arsenic, chromium, iron, lead and zinc were detected in the 
preparation blank at estimated concentrations less than the RL, but greater than 
the IDL.  Therefore, based on the associated samples’ arsenic, chromium, iron, 
lead and zinc concentrations, the estimated concentrations in the samples are U 
qualified as not detected at the RL. 
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Sample  Metal  Laboratory 
Concentration 
(ug/L) 

Validation 
Concentration 
(ug/L) 

OU1-SS-SB02-10.5-11.5 Chromium 0.799 B 3.0 U 
Lead 0.100 B 1.0 U 

OU1-SS-SB301-0-1 Arsenic 0.477 B 1.0 U 
Chromium 0.987 B 3.0 U 
Iron 43.9 B 100 U 

OU1-SS-SB304-0-1 Chromium 2.1 B 3.0 U 
 

 
6.4.2 Initial Calibration Blanks (ICB) and Continuing Calibration Blanks (CCB) 

The ICBs and CCBs met the acceptance criteria with a few exceptions; several 
ICBs and CCBs had metal detections at estimated concentrations less than the 
RL, but greater than the IDLs. However, since the metals concentrations in the 
associated samples were greater than the RL, no sample qualifications were 
required. 
 

6.5 Laboratory Control Samples (LCS) 
All percent recoveries in the LCS were within the acceptance limits. 
 

6.6 Matrix Spike (MS)  
A MS/MSD pair was not analyzed. 

   
6.7 Laboratory Duplicate Samples 

A sample duplicate was not analyzed. 
 

6.8 Serial Dilutions 
The percent differences for the compounds for the serial dilution for the SPLP 
analysis of sample OU1-SS-SB304-0-1 were outside of the laboratory acceptance 
criteria for chromium, copper, magnesium, potassium and vanadium; however, since 
the concentrations of these metals are less than 50 times the IDL. Therefore, no 
sample qualifications are required.  

 
6.9 Compound Identification and Quantitation 

The project acceptance limits for the ICP-MS internal standards are 30-170% 
recovery. All internal standard recoveries were within the project acceptance limits. 
 
The concentrations of some compounds in the samples were B qualified by the 
laboratory, indicating an estimated sample concentration  less than the RL, but 
greater than the IDL. These concentrations are J qualified as estimated. 
 
 

Sample  Metal  Laboratory 
Concentration 
(ug/L) 

Validation 
Concentration 
(ug/L) 

OU1-SS-SB302-10.5-11.5 Chromium 0.799 B 0.799 J 
Copper 0.626 B 0.626 J 
Lead 0.100 B 0.100 J 
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Magnesium 811 B 811 J 
Selenium 0.900 B 0.900 J 
Vanadium 0.445 B 0.445 J 

OU1-SS-SB301-0-1 Aluminum 41.8 B 41.8 J 
Arsenic 0.477 B 0.477 J 
Chromium 0.987 B 0.987 J 
Cobalt 0.342 B 0.342 J 
Iron 43.9 B 43.9 J 
Magnesium 923 B 923 J 
Manganese 1.1 B 1.1 J 
Mercury 0.141 B 0.141 J 
Nickel 1.2 B 1.2 J 
Potassium 562 B 562 J 
Vanadium 0.348 B 0.348 J 

OU1-SS-SB304-0-1 Chromium 2.1 B 2.1 J 
Cobalt 0.286 B 0.286 J 
Magnesium 681 B 681 J 
Mercury 0.081 B 0.081 J 
Nickel 1.5 B 1.5 J 
Potassium 256 B 256 J 

 
7.0 Cyanide (EPA Method 9012) and Percent Solids (Modified Method 160.3) 
The soil samples were analyzed for cyanide (EPA Method 9012) and percent solids (EPA 
Modified Method 160.3). Validation was performed on the laboratory data. The laboratory data 
were reviewed to evaluate compliance with the methods, laboratory SOPs and the quality of the 
data reported.  The following summarizes the results of this review.  In addition, the percent 
solids data was reviewed and found to be acceptable. 
 
The areas of review are listed below. Those areas that were only reviewed as part of full 
validation and recalculation are designated below. A leading check mark ( ) indicates an area of 
review in which all data were acceptable.  A preceding crossed circle (⊗) signifies areas where 
issues were raised during the course of the validation review and should be considered to 
determine any impact on data quality and usability. 
 

 Data Completeness 
 Holding Times and Preservation 
 Calibrations  
 Blanks 
 Laboratory Control Sample 

⊗ Matrix Spike Sample 
⊗ Laboratory Duplicate Sample 

 
7.1 Data Completeness 

All analyses were performed as requested on the COC.  
 
7.2 Holding Times and Preservation 

All analyses were performed within the method-specified holding times.   
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7.3 Calibrations 

7.3.1 Initial Calibrations (IC) 
All initial calibration requirements were met for Cyanide analysis.  
 

7.3.2 Continuing Calibration Verification (CCV) 
The percent recoveries in all associated CCVs were within the QC acceptance 
limits for Cyanide.  
 

7.4 Blanks 
7.4.1 Preparation (Method) Blank 

The preparation blank met the acceptance criteria; Cyanide was not detected in 
the method blank.  

 
7.4.2 Initial Calibration Blanks (ICB) and Continuing Calibration Blanks (CCB) 

The ICB and CCBs met the acceptance criteria; no Cyanide was detected in 
either the ICB or CCBs. 
 

7.5 Laboratory Control Sample (LCS) 
The cyanide percent recovery in the LCS was within the acceptance limits (85-115% 
recovery). 
 

7.6 Matrix Spike (MS)  
A MS was not analyzed. 

   
7.7 Laboratory Duplicate Samples 

A laboratory duplicate was not analyzed. 
. 
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ATTACHMENT A 
DATA VALIDATION QUALIFIER DEFINITIONS 

AND INTERPRETATION KEY 
Assigned by GeoSyntec’s Data Review Team 

 
 

DATA QUALIFIER DEFINITIONS 
U The analyte was analyzed for, but was not detected above the reported sample 

quantitation limit. 
J The analyte was positively identified; the associated numerical value is the 

approximate concentration of the analyte in the sample. 
J+ The analyte was positively identified; however, the associated numerical value is 

likely to be higher that the concentration of the analyte in the sample due to bias 
attributable to matrix interference. 

J- The analyte was positively identified; however, the associated numerical value is 
likely to be lower that the concentration of the analyte in the sample due to bias 
attributable to matrix interference. 

UJ The analyte was not detected above the reported sample quantitation limit.  
However, the reported quantitation limit is approximate and may or may not 
represent the actual limit of quantitation necessary to accurately and precisely 
measure the analyte in the sample. 

R The sample results are rejected due to serious deficiencies in the ability to analyze 
the sample and meet quality control criteria.  The presence or absence of the analyte 
cannot be verified. 
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Memorandum 

TO:  Nandra Weeks 
          
DATE:   March 11, 2008 
 
FROM:  Geosyntec Consultants QA/QC Group            

SITE: Mattheissen and Hegeler Zinc Company Site, OU1 

SUBJECT:  Summary of Tier III Validation of analytical results for CAS Report R2841757 

 
Introduction 
This report summarizes the findings of the full validation of 5 groundwater samples, three trip 
blanks, one field blank and one equipment blank collected on behalf of the Mattheissen and 
Hegeler Zinc Company Site, OU1 project. These samples were collected on January 14, 15 and 
17, 2008. The samples were analyzed by Columbia Analytical Services, Inc. (CAS), Rochester, 
New York. The samples were analyzed for Volatile Organic Compounds by EPA Method 8260B, 
Semivolatile Organic Compounds by EPA Method 8270C, Total and Dissolved metals by EPA 
Methods 6020 and 6010B, Total and Dissolved Mercury by EPA Method 7470A, Total Organic 
Carbon (TOC) by EPA Method 415.1, Cyanide by EPA Method 9012A, Sulfate by EPA Method 
300.0 and ortho-Phosphate by EPA Method 365.1.  
 
The data were reviewed in accordance with the principles presented in USEPA National 
Functional Guidelines for Laboratory Data Review, Organics (EPA, 2005), USEPA National 
Functional Guidelines for Laboratory Data Review, Inorganics (EPA, 2004), and per the 
requirements of the QAPP, the laboratory standard operating procedures and the specified 
methods. 
 
Data for the following samples were reviewed.   
 
Lab ID Client ID 

1068961  OU1-GW-MWZ  
1068962  Soluble OU1-GW-MWZ 
1068963  OU1-GW-P-18 
1068972  OU1-GW-MW402  
1069681  OU1-GW-P-17  
1069683  OU1-GW-MW-321-H  
1069687  OU1-GW-MW-322-H  
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1069690  OU1-GW-MW-402 
1070091  OU1-GW-MW-401 
1070094  OU1-GW-MW402 
1070097  OU1-GW-MW405 
 
Matrix – groundwater, 3 aqueous trip blank, 1 aqueous field blank and 1 aqueous 
equipment blank 
 
 
Executive Summary 
All analyses were performed as requested on the chain of custody (COC) , except as noted below. 
 
There were no methods listed on the COC for TOC, cyanide, sulfate and ortho-phosphate 
analyses. The methods used by the laboratory for analysis were EPA Method 415.1, EPA Method 
9012A, EPA Method 300.0 and EPA Method 365.1, respectively.  
 
The collection dates for the trip blanks on the COC did not match the collection dates used by the 
laboratory. The laboratory assigned the trip blank collection date the same as the associated 
samples. This has no impact on the data. See the table below. 
   
Lab ID Client ID COC Collection Date Lab Collection Date 

1068972  OU1-GW-MW402  1/4/08 1/14/08 

1069690  OU1-GW-MW-402 1/4/08 1/15/08 

1070094  OU1-GW-MW402 1/4/08 1/17/08 

 
Incorrect error correction was observed on the COC instead of the proper procedure of a single 
strike through, correction, and initials and date of person making the correction. 
 
All holding times were met. 
 
1.0 Volatile Organic Compounds (EPA Method 8260B) 
Full validation including recalculation was performed with the laboratory data for the analysis of 
volatile organic compounds (EPA Method 8260B). The laboratory data were reviewed to evaluate 
compliance with this method, and the quality of the data reported. The following summarizes the 
results of this review.   
 
The areas of review are listed below. A leading check mark ( ) indicates an area of review in 
which all data were acceptable.  A preceding crossed circle (⊗) signifies areas where issues were 
raised during the course of the validation review and should be considered to determine any 
impact on data quality and usability. 
 
  Data Completeness 

 Holding Times and Preservation 
⊗ Calibrations  

 Internal Standards  
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 Performance Check Sample  
 ⊗ Blanks 

 System Monitoring Compounds (Surrogates) 
 Matrix Spike/Matrix Spike Duplicate Sample 
 Laboratory Control Samples 

  Compound Identification and Quantitation 
 
1.1 Data Completeness 

All analyses were performed as requested on the COC.  
 

1.2 Holding Times and Preservation 
All samples were analyzed within the 14 day technical holding time from date of 
collection for volatiles.   
 

1.3 Calibrations 
 

1.3.1 Initial Calibrations (ICAL) 
Appropriate initial calibrations were performed for each analyte. Based on the 
method of calibration, the laboratory calculated the percent relative standard 
deviation (%RSD) of the relative response factors (RRFs). For all target 
analytes, the RRFs met the method criteria; the RSDs met the method criteria 
for all compounds or the coefficient of determination (r2) was greater than or 
equal to 0.990 for the curve fit calibrations. 

 
1.3.2 Continuing Calibration Verification (CCV)  

For all target analytes, the RRFs met the method criteria; the percent 
differences (%D) between the RRFs in the initial and continuing calibration 
standards for all target analytes were within the method acceptance criteria, 
with the following exceptions. Dichlorodifluoromethane in the CCV analyzed 
on 1/17/08 and 1,1,2,2-tetrachloroethane in the CCV analyzed on 1/19/08 were 
outside of the acceptance criteria. Therefore, the undetected concentrations of 
dichlorodifluoromethane and 1,1,2,2-tetrachloroethane in the associated 
samples are UJ qualified as estimated below the reporting limit (RL). 
 

Sample ID Compound Laboratory 
Result (ug/L) 

Validation 
Result (ug/L) 

OU1-GW-MWZ Dichlorodifluoromethane 1.0 U 1.0 UJ 
OU1-GW-MW402 Dichlorodifluoromethane 1.0 U 1.0 UJ 

OU1-GW-MW-322-H  1,1,2,2-
Tetrachloroethane 

1.0 U 1.0 UJ 

OU1-GW-MW-402 1,1,2,2-
Tetrachloroethane 

1.0 U 1.0 UJ 

 
1.4 Internal Standards 

All internal standard retention times are within ±30 seconds of the associated 
continuing calibration internal standard retention time.  All internal standard area 
counts were within the acceptance criteria (>50% and <150%) of the associated 
continuing calibration internal standard area counts. 
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1.5 Performance Check Samples 

An instrument performance check sample (tune standard) was analyzed at the 
beginning of each 12-hour period during sample analysis.  The samples were 
analyzed within the 12-hour period.  All ion abundance criteria were met for 
bromofluorobenzene (BFB).  

 
1.6 Blanks 

There were no detections of the project compounds of concern in laboratory method 
blanks. 
 
Three trip blanks, all with the client ID OU1-GW-MW402, were submitted. Acetone 
was detected in the trip blank associated with the samples collected on 1/15/08, at an 
estimated concentration greater than the method detection limit (MDL) , but less than 
the RL. However, since acetone was not detected in the associated samples, no 
sample qualifications were required. 
 
Sample OU1-GW-MW405 was submitted as the field blank. Acetone and 2-butanone 
were detected in the field blank at estimated concentrations less than the RL, but 
greater than the MDL; bromodichloromethane and chloroform were detected in the 
field blank at a concentrations greater than the RL. However, acetone, 2-butanone, 
bromodichloromethane and chloroform were not detected in the associated samples; 
therefore, no sample qualifications were required. 
 
Sample OU1-GW-MW401 was submitted as the equipment blank. Acetone and 2-
butanone were detected in the equipment blank at estimated concentrations less than 
the RL, but greater than the MDL; bromodichloromethane and chloroform were 
detected in the field blank at a concentrations greater than the RL. However, acetone, 
2-butanone, bromodichloromethane and chloroform were not detected in the 
associated samples; therefore, no sample qualifications were required. 
 

1.7 System Monitoring Compounds (Surrogates) 
All surrogate recoveries were within the laboratory acceptance limits. 
 

1.8 Laboratory Control Samples (LCS) 
All LCS recoveries were within the laboratory control limits. 
 

  1.9 Matrix Spike/Matrix Spike Duplicate Sample (MS/MSD) 
A MS/MSD pair was not analyzed. 
 

  1.10 Compound Identification and Quantitation 
 All compound identifications and quantitations were appropriate. 
 

2.0 Semivolatile Organic Compounds (EPA Method 8270C) 
Full validation including recalculation was performed on the laboratory data for the analysis of 
semivolatile organic compounds (EPA Method 8270C). The laboratory data were reviewed to 
evaluate compliance with this method, and the quality of the data reported. The following 
summarizes the results of this review.   
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The areas of review are listed below. A leading check mark ( ) indicates an area of review in 
which all data were acceptable.  A preceding crossed circle (⊗) signifies areas where issues were 
raised during the course of the validation review and should be considered to determine any 
impact on data quality and usability. 
 
  Data Completeness 

 Holding Times and Preservation 
 Calibrations  
 Internal Standards  

⊗ Performance Check Sample  
  Blanks 
  System Monitoring Compounds (Surrogates) 

⊗ Laboratory Control Samples 
⊗ Matrix Spike/Matrix Spike Duplicate 

   Compound Identification and Quantitation 
 
2.1 Data Completeness 

All analyses were performed as requested on the COC.  
 
2.2 Holding Times and Preservation 

The samples for semivolatile analysis were extracted within the 7 day technical 
holding time from date of collection and analyzed within the 40 day technical holding 
time from date of extraction.       

 
2.3 Calibrations 

 
2.3.1 Initial Calibrations (ICAL) 

Appropriate initial calibrations were performed for each analyte. Based on the 
method of calibration, the laboratory calculated the %RSD of the RRFs. For all 
target analytes, the RRFs met the method criteria; the RSDs met the method or 
validation criteria for all compounds or the coefficient of determination (r2) 
was greater than or equal to 0.990 for the curve fit calibrations.  
 

2.3.2 Continuing Calibration Verification (CCV)  
For all target analytes, the RRFs met the method criteria; the percent 
differences (%D) between the RRFs in the initial and continuing calibration 
standards for all target analytes were within the method or validation 
acceptance criteria.  
 

2.4 Internal Standards 
All internal standard retention times are within ±30 seconds of the associated 
continuing calibration internal standard retention time.  All internal standard area 
counts were within the acceptance criteria (>50% and <150%) of the associated 
continuing calibration internal standard area counts.  
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2.5 Performance Check Samples 
An instrument performance check sample was analyzed at the beginning of each 
12-hour period during sample analysis.  The samples were analyzed within the 
12-hour period.  All ion abundance criteria were met for decafluorotriphenyl-
phosphine (DFTPP). It was noted that on all 5B Forms, the percent relative 
abundances for mass 441 compared to mass 443 were wrong. However, the raw data 
confirmed that mass 441 passed the method criteria; therefore, no sample 
qualifications were required. 
 

2.6 Blanks 
There were no detections of the project compounds of concern in the laboratory 
method blank. 
 
Sample OU1-GW-MW401 was submitted as the equipment blank. No compounds of 
concern were detected in the equipment blank. 
 

2.7 System Monitoring Compounds (Surrogates) 
All surrogate recoveries were within the laboratory acceptance limits. 
 

2.8 Laboratory Control Samples (LCS) 
All LCS recoveries were within the laboratory control limits, with the exception of  
benzaldehyde, which had high recoveries, outside of the laboratory control limits, in 
the both LCSs and one LCSD. However, since benzaldehyde was not detected in any 
of the samples, no sample qualifications were required.  
 

2.9 Matrix Spike/Matrix Spike Duplicate (MS/MSD) 
A MS/MSD pair was not analyzed. 
 

2.10 Compound Identification and Quantitation 
All compound identifications and quantitations were appropriate. 
 

 
3.0 Metals (EPA Methods 6020/6010B/7470A) 
The water samples were analyzed for the requested total and dissolved metals and Mercury (EPA 
6020/6010B/7470A/7471A) following metals digestion and mercury digestion. Validation was 
performed on the laboratory data. The laboratory data were reviewed to evaluate compliance with 
the methods, laboratory SOPS and the quality of the data reported.  The following summarizes 
the results of this review.   
 
The areas of review are listed below. Those areas that were only reviewed as part of full 
validation and recalculation are designated below. A leading check mark ( ) indicates an area of 
review in which all data were acceptable.  A preceding crossed circle (⊗) signifies areas where 
issues were raised during the course of the validation review and should be considered to 
determine any impact on data quality and usability. 
 

 Data Completeness 
 Holding Times and Preservation 
 Calibrations  
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 Blanks 
 Laboratory Control Samples 

⊗ Matrix Spike/Matrix Spike Duplicate Samples 
⊗ Laboratory Duplicate Samples 
⊗ Serial Dilutions 

 Compound Identification and Quantitation 
 
3.1 Data Completeness 

All analyses were performed as requested on the COC. The data package sample 
results were not reported down to the instrument detection limit (IDL). The 
laboratory provided corrected forms by email. 
 

3.2 Holding Times and Preservation 
All analyses were performed within the method-specified holding times.   

 
3.3 Calibrations 

3.3.1 Initial Calibrations (IC) 
All initial calibration requirements were met for inductively coupled 
plasma/mass spectrometry (ICP/MS) analysis, inductively coupled plasma 
(ICP) analysis and cold vapor atomic absorption (CVAA) initial calibrations.   

 
3.3.2 Initial Calibration Verification (ICV) and Continuing Calibration Verification 

(CCV) 
The percent recoveries in all associated ICVs and CCVs were within the QC 
acceptance limits. 
 

3.3.3 CRDL (Detection Limit) Standard 
The CRDL standards were within the control limits, with the following 
exception. Selenium had high recovery in the closing CRDL standard, outside 
of the method acceptance limits. However, based on professional judgment, no 
sample qualifications were made; all the selenium results were qualified due 
blank concentrations (see section 3.4 below). 
  

3.3.4 ICSA/ICSAB (Interference Check) Standards 
The ICSA/ICSAB standards met all acceptance criteria.  
 

3.4 Blanks 
3.4.1 Preparation (Method) Blank 

The preparation blanks met the acceptance criteria, with the following 
exceptions; antimony, arsenic, chromium, copper, lead, nickel, selenium, and 
vanadium were detected in the preparation blank at estimated concentrations 
less than the RL, but greater than the IDL.  However, since arsenic and 
vanadium were either not detected or detected in the associated samples at 
concentrations greater than the RL, no sample qualifications were required. For 
the samples with antimony, chromium, copper, lead, nickel, and selenium 
concentrations less than the RL, but greater than the IDL, the concentrations 
are U qualified as not detected at the RL. 
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Sample  Metal  Laboratory 
Concentration 
(ug/L) 

Validation 
Concentration 
(ug/L) 

OU1-GW-MWZ Chromium 2.2 B 3.0 U 
Selenium 0.297 B 2.0 U 
Dissolved 
Antimony 

0.394 B 1.0 U 

Dissolved 
Chromium 

1.0 B 3.0 U 

Dissolved 
Selenium 

0.168 B 2.0 U 

OU1-GW-P-18 Antimony 0.271 B 1.0 U 
Chromium 1.1 B 3.0 U 
Lead 0.293 B 1.0 U 

OU1-GW-P-17  Antimony 0.827 B 1.0 U 
Chromium 1.5 B 3.0 U 
Selenium 0.390 B 2.0 U 

OU1-GW-MW-321-H  Antimony 0.668 B 1.0 U 
Chromium 2.6 B 3.0 U 
Selenium 1.1 B 2.0 U 

OU1-GW-MW-322-H  Antimony 0.250 B 1.0 U 
Chromium 1.5 B 3.0 U 
Selenium 1.6 B 2.0 U 

OU1-GW-MW-401 Antimony 0.171 B 1.0 U 
Chromium 1.5 B 3.0 U 
Copper 0.345 B 1.0 U 
Nickel 0.167 B 1.0 U 
Selenium 0.336 B 2.0 U 

OU1-GW-MW405 Antimony 0.155 B 1.0 U 
Chromium 1.6 B 3.0 U 
Copper 0.340 B 1.0 U 
Nickel 0.081 B 1.0 U 
Selenium 0.364 B 2.0 U 

 
 

3.4.2 Initial Calibration Blanks (ICB) and Continuing Calibration Blanks (CCB) 
The ICBs and CCBs met the acceptance criteria, with the following exceptions. 
Antimony, cadmium, chromium, lead, manganese, selenium silver and sodium 
were detected in the ICB and/or CCB at estimated concentrations less than the 
RL, but greater than the IDL. However, since these metals were either not 
detected or detected in the associated samples at concentrations greater than the 
RL or were qualified due to the preparation blank concentrations, no additional 
sample qualifications were required. 
 

3.4.3 Field QC Samples 
Sample OU1-SW-MW-401 is the equipment blank and OU1-SW-MW-405 is 
the field blank. Sodium was detected in both field QC samples at 
concentrations greater than the RL. The following compounds were detected in 
each these field blanks at estimated concentrations less than the RL, but greater 
than the IDL. No soil sample qualifications were required, based on these 
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detections and the concentrations of the metals in the associated samples or the 
previous qualifications due to the preparation blank concentrations. 

    
OU1-SW-MW-401 (equipment blank) – antimony, barium, chromium, copper, 
lead, manganese, nickel, potassium, selenium and zinc. 
OU1-SW-MW-405 (field blank) – antimony, chromium, copper, manganese, 
nickel and selenium. 
 

3.5 Laboratory Control Samples (LCS) 
All percent recoveries in the LCS were within the acceptance limits. 
 

3.6 Matrix Spike (MS)  
Sample OU1-GW-MWZ was analyzed as the mercury MS. The recovery of mercury 
was acceptable.  
 
Sample OU1-GW-MW-312-H was analyzed as the metals MS by Method 6010B 
(ICP). The compound recoveries were within the laboratory control limits, with the 
exception of calcium and manganese, which were outside of the laboratory control 
limits. However, since the sample concentrations were greater than four times the 
spike concentrations, no sample qualifications were required. 
 
Sample OU1-GW-MW-322 H was analyzed as the metals MS by Method 6020 (ICP-
MS). The compound recoveries were within the laboratory control limits, with the 
exception of selenium, which was high and outside of the laboratory control limits. 
Therefore, the concentration of selenium in sample OU1-GW-MW-322 H is J+ 
qualified as estimated with a high bias.  
 

Sample  Metal  Laboratory 
Concentration 
(ug/L) 

Validation 
Concentration 
(ug/L) 

OU1-GW-MW-322 H Selenium 1.6 B 1.6 J+ 
 
 

3.7 Laboratory Duplicate Samples 
Sample OU1-GW-MWZ was analyzed as the mercury laboratory duplicate. The RPD 
result was acceptable.  
 
Sample OU1-GW-MW-312-H was analyzed as the metals laboratory duplicate by 
Method 6010B (ICP). The RPD results were acceptable.  
 
Sample OU1-GW-MW-322 H was analyzed as the laboratory duplicate by Method 
6020 (ICP-MS). The RPD results were acceptable, with the exception of antimony 
and vanadium, which were high and outside of the laboratory control limits; 
however, since the antimony and vanadium concentrations in sample OU1-GW-MW-
322 H are less than five times the RL, no sample qualifications are required. 
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3.8 Serial Dilutions 

The percent differences for the compounds for the serial dilution by Method 6010B 
(ICP) of sample OU1-GW-MW-312-H were outside of the laboratory acceptance 
criteria for aluminum, potassium and silver; however, these metals concentrations in 
the serial dilution are less than 50 times the IDL. Therefore, no sample qualifications 
are required.  
 
The percent differences for the compounds for the serial dilution by Method 6020 
(ICP-MS) of sample OU1-GW-MW-322-H were outside of the laboratory acceptance 
criteria for antimony, chromium, selenium, and nickel; however, the antimony, 
chromium and selenium concentrations in the serial dilution are less than 50 times the 
IDL. Therefore, no sample qualifications are required for the antimony, chromium, 
and selenium concentrations in sample OU1-GW-MW-322-H. The nickel 
concentration in sample OU1-GW-MW-322-H is J qualified as estimated, due to the 
serial dilution results and a sample concentration greater than 50 times the IDL. 
 

Sample  Metal  Laboratory 
Concentration 
(ug/L) 

Validation 
Concentration 
(ug/L) 

OU1-GW-MW-322-H Nickel 134 134 J 
 
 

3.9 Compound Identification and Quantitation 
The project acceptance limits for the ICP-MS internal standards are 30-170% 
recovery. All internal standard recoveries were within the project acceptance limits.  
 
One sample was analyzed for both total and dissolved metals. The sample had the 
total silver concentration slightly less than the dissolved silver concentrations. 
However, based on professional judgment, no sample qualifications were made. 

 
Sample Metal Total 

Concentra-
tion (ug/L) 

Dissolved 
Concentra-
tion (ug/L) 

Percent 
Differ-
ence (%) 

Total 
Validation 
Result 
(ug/L) 

Dissolved 
Validation 
Result 
(ug/L) 

OUI-
GW-
MWZ 

Silver 1.4 B 1.6 B NC NA NA 

NA-not applicable 
NC-not calculable 
 
 
The concentrations of some compounds in the samples were B qualified by the 
laboratory, indicating an estimated sample concentration less than the RL, but greater 
than the IDL. These concentrations are J qualified as estimated. 
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Sample  Metal  Laboratory 
Concentration 
(ug/L) 

Validation 
Concentration 
(ug/L) 

OU1-GW-MWZ Cadmium 0.713 B 0.713 J 
Mercury 0.054 B 0.054 J 
Silver 1.4 B 1.4 J 
Thallium 0.112 B 0.112 J 
Dissolved 
Silver 

1.6 B 1.6 J 

OU1-GW-P-18 Silver 0.832 B 0.832 J 

OU1-GW-P17 Cadmium 0.456 B 0.456 J 
Mercury 0.038 B 0.038 J 
Silver 1.6 B 1.6 J 

OU1-GW-MW-321-H  Cadmium 0.297 B 0.297 J 
Silver 3.8 B 3.8 J 
Vanadium 0.214 B 0.214 J 

OU1-GW-MW-322-H  Silver 3.5 B 3.5 J 
Vanadium 0.724 B 0.724 J 

OU1-GW-MW-401 Barium 0.452 B 0.452 J 
Lead 0.169 B 0.169 J 
Manganese 3.5 B 3.5 J 
Potassium 182 B 182 J 
Zinc 9.4 B 9.4 J 

OU1-GW-MW-405 Manganese 0.423 B 0.423 J  

  
 

4.0 Cyanide (EPA Method 9012), Total Organic Carbon (EPA Method 415.1), Sulfate (EPA 
Method 300.0) and ortho-Phosphate (EPA Method 365.1) 
The water samples were analyzed for cyanide (EPA Method 9012), total organic carbon (TOC 
EPA Method 415.1), sulfate (EPA Method 300.0) and ortho-phosphate (EPA Method 365.1). 
Validation was performed on the laboratory data. The laboratory data were reviewed to evaluate 
compliance with the methods, laboratory SOPs and the quality of the data reported.  The 
following summarizes the results of this review.   
 
The areas of review are listed below. Those areas that were only reviewed as part of full 
validation and recalculation are designated below. A leading check mark ( ) indicates an area of 
review in which all data were acceptable.  A preceding crossed circle (⊗) signifies areas where 
issues were raised during the course of the validation review and should be considered to 
determine any impact on data quality and usability. 
 

⊗ Data Completeness 
 Holding Times and Preservation 
 Calibrations  
 Blanks 
 Laboratory Control Sample 

⊗ Matrix Spike Sample 
⊗ Laboratory Duplicate Sample 

Appendix G-4-1a: Data Validation Reports, COCs, Analytical Lab Reports 
Matthiessen & Hegeler Zinc Site 

Final Remedial Investigation Report



R2841757 DV Report  
Mattheissen and Hegeler Zinc Company Site, OU1 
Page 12 of 13   
 

 12

 
4.1 Data Completeness 

All analyses were performed as requested on the COC, with the following 
exceptions. There were no methods listed on the COC for TOC, cyanide, sulfate and 
ortho-phosphate analyses. The methods used by the laboratory for analysis were EPA 
Method 415.1, EPA Method 9012A, EPA Method 300.0 and EPA Method 365.1, 
respectively. 

 
4.2 Holding Times and Preservation 

All analyses were performed within the method-specified holding times. 
 
4.3 Calibrations 

4.3.1 Initial Calibrations (IC) 
All initial calibration requirements were met for all analyses.  
 

4.3.2 Continuing Calibration Verification (CCV) 
The percent recoveries in all associated CCVs were within the QC acceptance 
limits for all analyses.  
 

4.4 Blanks 
4.4.1 Preparation (Method) Blank 

The preparation blanks met the acceptance criteria; no compounds were 
detected in the method blanks.  

 
4.4.2 Initial Calibration Blanks (ICB) and Continuing Calibration Blanks (CCB) 

The ICB and CCBs met the acceptance criteria; no compounds were detected 
in either the ICB or CCBs. 
 

4.5 Laboratory Control Sample (LCS) 
The percent recoveries in the LCSs were within the acceptance limits for all analyses. 
 

4.6 Matrix Spike (MS)  
A MS was not analyzed. 
 

  4.7 Laboratory Duplicate Samples 
A laboratory duplicate was not analyzed. 
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ATTACHMENT A 
DATA VALIDATION QUALIFIER DEFINITIONS 

AND INTERPRETATION KEY 
Assigned by GeoSyntec’s Data Review Team 

 
 

DATA QUALIFIER DEFINITIONS 
U The analyte was analyzed for, but was not detected above the reported sample 

quantitation limit. 
J The analyte was positively identified; the associated numerical value is the 

approximate concentration of the analyte in the sample. 
J+ The analyte was positively identified; however, the associated numerical value is 

likely to be higher that the concentration of the analyte in the sample due to bias 
attributable to matrix interference. 

J- The analyte was positively identified; however, the associated numerical value is 
likely to be lower that the concentration of the analyte in the sample due to bias 
attributable to matrix interference. 

UJ The analyte was not detected above the reported sample quantitation limit.  
However, the reported quantitation limit is approximate and may or may not 
represent the actual limit of quantitation necessary to accurately and precisely 
measure the analyte in the sample. 

R The sample results are rejected due to serious deficiencies in the ability to analyze 
the sample and meet quality control criteria.  The presence or absence of the analyte 
cannot be verified. 
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Matrix – soil and 1 aqueous trip blank 
 
 
Executive Summary 
All analyses were performed as requested on the chain of custody (COC). Sample OU1-SS-
SB319-2-4 was received, but not listed on the COC for analysis. The sample was analyzed for 
metals by EPA Methods 6010B, 6020 and 7471A. 
 
 
The laboratory narrative indicated that the samples were received outside of the temperature 
specifications of 4+2oC at 8oC. No sample qualifications were made based on the sample receipt 
temperature. 
 
All holding times were met, with the exception of the analysis of five soil samples for volatiles 
analysis, as discussed below. 
 
 
1.0 Volatile Organic Compounds (EPA Method 8260B) 
Full validation including recalculation was performed with the laboratory data for the analysis of 
volatile organic compounds (EPA Method 8260B). The laboratory data were reviewed to evaluate 
compliance with this method, and the quality of the data reported. The following summarizes the 
results of this review.   
 
The areas of review are listed below. A leading check mark ( ) indicates an area of review in 
which all data were acceptable.  A preceding crossed circle (⊗) signifies areas where issues were 
raised during the course of the validation review and should be considered to determine any 
impact on data quality and usability. 
 
  Data Completeness 

⊗ Holding Times and Preservation 
 Calibrations  

⊗ Internal Standards  

OU1-SS-SB316-0-1 1043108 
OU1-SS-SB312-0-1 1043109 
OU1-SS-SB311-2-4 1043110 
OU1-SS-SB313-2-4 1043111 
OU1-SS-SB313-0-1 1043112 
OU1-SS-SB317-0-1 1043113 
OU1-SS-SB317-2-4 1043114 
OU1-SS-SB314-2-4 1043115 
OU1-SS-SB314-0-1 1043116 
OU1-SS-SB318-0-1 1043117 
OU1-SS-SB318-2-4 1043118 
OU1-SS-SB406 1043119 
OU1-SS-SB315-2-4 1043120 
OU1-SS-SB319-2-4 1043255 
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⊗ Performance Check Sample  
 ⊗ Blanks 

 System Monitoring Compounds (Surrogates) 
⊗ Matrix Spike/Matrix Spike Duplicate Sample 

 Laboratory Control Samples 
 ⊗ Compound Identification and Quantitation 

 
1.1 Data Completeness 

All analyses were performed as requested on the COC.  
 

1.2 Holding Times and Preservation 
Of the six samples analyzed for VOCs, one soil sample and the trip were analyzed 
within the 14 day technical holding time from date of collection for volatiles.   
 
Five soil samples were not analyzed within the 14 day technical holding time from 
date of collection for volatiles, due to the tune standard initially analyzed with the 
samples not passing the method specified criteria. The tune standard, 
bromofluorobenzene (BFB), analyzed on 10/9/07, did not pass the method specified 
criteria due to an extra scan that was included in the initial evaluation. This error was 
not discovered in time to reanalyze the samples within the 14 day technical holding 
time. The samples were analyzed 23 days after sample collection. Therefore, all 
compounds detected in these five samples are J qualified as estimated; all compounds 
not detected in these five samples are UJ qualified as estimated below the reporting 
limits. 
 

Sample ID Compound Laboratory 
Result (ug/kg) 

Validation 
Result (ug/kg) 

OU1-SS-SB316-2-4 Acetone 33 JB 33 J 
Benzene  3.6 J 3.6 J 
Bromodichloromethane  21 U 21 UJ 
Bromoform 21 U 21 UJ 
Bromomethane 21 U 21 UJ 
2-Butanone (MEK)  42 U 42 UJ 
Methyl-Tert-Butyl Ether  21 U 21 UJ 
Carbon Disulfide 42 U 42 UJ 
Carbon Tetrachloride  21 U 21 UJ 
Chlorobenzene 21 U 21 UJ 
Chloroethane 42 U 42 UJ 
Chloroform 21 U 21 UJ 
Chloromethane  21 U 21 UJ 
l,2-Dibromo-3-
Chloropropane  

21 U 21 UJ 

Cyclohexane  5.6 J 5.6 J 
Dibromochloromethane  21 U 21 UJ 
l,2-Dibromoethane  21 U 21 UJ 
l,3-Dichlorobenzene 21 U 21 UJ 
1,4-Dichlorobenzene 21 U 21 UJ 
1,2-Dichlorobenzene 21 U 21 UJ 
Dichlorodifluoromethane  21 U 21 UJ 
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l,l-Dichloroethane  21 U 21 UJ 
1,2-Dichloroethane  21 U 21 UJ 
l,l-Dichloroethene  21 U 21 UJ 
Cis-l,2-Dichloroethene  21 U 21 UJ 
Trans-l,2-Dichloroethene  21 U 21 UJ 
1,2-Dichloropropane  21 U 21 UJ 
Cis-l,3-Dichloropropene 21 U 21 UJ 
Trans-l,3-Dichloropropene  21 U 21 UJ 
Ethylbenzene 1.6 J 1.6 J 
2-Hexanone  42 U 42 UJ 
Isopropylbenzene 21 U 21 UJ 
Methyl Acetate  42 U 42 UJ 
Methylcyclohexane  7.8 J 7.8 J 
Methylene Chloride  1.9 JB 1.9 J 
4-Methyl-2-Pentanone 
(MIBK)  

42 U 42 UJ 

Styrene  21 U 21 UJ 
1,1,2,2-Tetrachloroethane  21 U 21 UJ 
Tetrachloroethene 21 U 21 UJ 
Toluene 5.8 J 5.8 J 
1,2,4-Trichlorobenzene  21 U 21 UJ 
1,1,1-Trichloroethane 21 U 21 UJ 
1,1,2-Trichloroethane  21 U 21 UJ 
Trichloroethene 21 U 21 UJ 
Trichlorofluoromethane 21 U 21 UJ 
1,1,2-Trichloro-l,2,2-
Trifluoroethane 

21 U 21 UJ 

Vinyl Chloride 21 U 21 UJ 
o-Xylene 21 U 21 UJ 
m+p-Xylene 2.9 J 2.9 J 

OU1-SS-SB312-2-4 Acetone 10 JB 10 J 
Benzene  1.0 J 1.0 J 
Bromodichloromethane  7.3 U 7.3 UJ 
Bromoform 7.3 U 7.3 UJ 
Bromomethane 7.3 U 7.3 UJ 
2-Butanone (MEK)  15 U 15 UJ 
Methyl-Tert-Butyl Ether  7.3 U 7.3 UJ 
Carbon Disulfide 15 U 15 UJ 
Carbon Tetrachloride  7.3 U 7.3 UJ 
Chlorobenzene 7.3 U 7.3 UJ 
Chloroethane 15 U 15 UJ 
Chloroform 7.3 U 7.3 UJ 
Chloromethane  7.3 U 7.3 UJ 
l,2-Dibromo-3-
Chloropropane  

7.3 U 7.3 UJ 

Cyclohexane  0.63 J 0.63 J 
Dibromochloromethane  7.3 U 7.3 UJ 
l,2-Dibromoethane  7.3 U 7.3 UJ 
l,3-Dichlorobenzene 7.3 U 7.3 UJ 
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1,4-Dichlorobenzene 7.3 U 7.3 UJ 
1,2-Dichlorobenzene 7.3 U 7.3 UJ 
Dichlorodifluoromethane  7.3 U 7.3 UJ 
l,l-Dichloroethane  7.3 U 7.3 UJ 
1,2-Dichloroethane  7.3 U 7.3 UJ 
l,l-Dichloroethene  7.3 U 7.3 UJ 
Cis-l,2-Dichloroethene  7.3 U 7.3 UJ 
Trans-l,2-Dichloroethene  7.3 U 7.3 UJ 
1,2-Dichloropropane  7.3 U 7.3 UJ 
Cis-l,3-Dichloropropene 7.3 U 7.3 UJ 
Trans-l,3-Dichloropropene  7.3 U 7.3 UJ 
Ethylbenzene 7.3 U 7.3 UJ 
2-Hexanone  15 U 15 UJ 
Isopropylbenzene 7.3 U 7.3 UJ 
Methyl Acetate  15 U 15 UJ 
Methylcyclohexane  0.75 J 0.75 J 
Methylene Chloride  0.70 JB 0.70 J 
4-Methyl-2-Pentanone 
(MIBK)  

15 U 15 UJ 

Styrene  7.3 U 7.3 UJ 
1,1,2,2-Tetrachloroethane  7.3 U 7.3 UJ 
Tetrachloroethene 7.3 U 7.3 UJ 
Toluene 0.75 J 0.75 J 
1,2,4-Trichlorobenzene  7.3 U 7.3 UJ 
1,1,1-Trichloroethane 7.3 U 7.3 UJ 
1,1,2-Trichloroethane  7.3 U 7.3 UJ 
Trichloroethene 7.3 U 7.3 UJ 
Trichlorofluoromethane 7.3 U 7.3 UJ 
1,1,2-Trichloro-l,2,2-
Trifluoroethane 

7.3 U 7.3 UJ 

Vinyl Chloride 7.3 U 7.3 UJ 
o-Xylene 7.3 U 7.3 UJ 
m+p-Xylene 7.3 U 7.3 UJ 

OU1-SS-SB311-0-4 Acetone 8.9 JB 8.9 J 
Benzene  6.2 U 6.2 UJ 
Bromodichloromethane  6.2 U 6.2 UJ 
Bromoform 6.2 U 6.2 UJ 
Bromomethane 6.2 U 6.2 UJ 
2-Butanone (MEK)  12 U 12 UJ 
Methyl-Tert-Butyl Ether  6.2 U 6.2 UJ 
Carbon Disulfide 0.63 J 0.63 J 
Carbon Tetrachloride  6.2 U 6.2 UJ 
Chlorobenzene 6.2 U 6.2 UJ 
Chloroethane 12 U 12 UJ 
Chloroform 6.2 U 6.2 UJ 
Chloromethane  6.2 U 6.2 UJ 
l,2-Dibromo-3-
Chloropropane  

6.2 U 6.2 UJ 

Cyclohexane  1.5 J 1.5 J 
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Dibromochloromethane  6.2 U 6.2 UJ 
l,2-Dibromoethane  6.2 U 6.2 UJ 
l,3-Dichlorobenzene 6.2 U 6.2 UJ 
1,4-Dichlorobenzene 6.2 U 6.2 UJ 
1,2-Dichlorobenzene 6.2 U 6.2 UJ 
Dichlorodifluoromethane  6.2 U 6.2 UJ 
l,l-Dichloroethane  6.2 U 6.2 UJ 
1,2-Dichloroethane  6.2 U 6.2 UJ 
l,l-Dichloroethene  6.2 U 6.2 UJ 
Cis-l,2-Dichloroethene  6.2 U 6.2 UJ 
Trans-l,2-Dichloroethene  6.2 U 6.2 UJ 
1,2-Dichloropropane  6.2 U 6.2 UJ 
Cis-l,3-Dichloropropene 6.2 U 6.2 UJ 
Trans-l,3-Dichloropropene  6.2 U 6.2 UJ 
Ethylbenzene 0.43 J 0.43 J 
2-Hexanone  12 U 12 UJ 
Isopropylbenzene 6.2 U 6.2 UJ 
Methyl Acetate  12 U 12 UJ 
Methylcyclohexane  2.1 J 2.1 J 
Methylene Chloride  0.60 JB 0.60 J 
4-Methyl-2-Pentanone 
(MIBK)  

12 U 12 UJ 

Styrene  6.2 U 6.2 UJ 
1,1,2,2-Tetrachloroethane  6.2 U 6.2 UJ 
Tetrachloroethene 6.2 U 6.2 UJ 
Toluene 0.93 J 0.93 J 
1,2,4-Trichlorobenzene  6.2 U 6.2 UJ 
1,1,1-Trichloroethane 6.2 U 6.2 UJ 
1,1,2-Trichloroethane  6.2 U 6.2 UJ 
Trichloroethene 6.2 U 6.2 UJ 
Trichlorofluoromethane 6.2 U 6.2 UJ 
1,1,2-Trichloro-l,2,2-
Trifluoroethane 

6.2 U 6.2 UJ 

Vinyl Chloride 6.2 U 6.2 UJ 
o-Xylene 6.2 U 6.2 UJ 
m+p-Xylene 6.2 U 6.2 UJ 

OU1-SS-SB315-0-1 Acetone 34 JB 34 J 
Benzene  9.2 U 9.2 UJ 
Bromodichloromethane  9.2 U 9.2 UJ 
Bromoform 9.2 U 9.2 UJ 
Bromomethane 9.2 U 9.2 UJ 
2-Butanone (MEK)  1.9 J 1.9 J 
Methyl-Tert-Butyl Ether  9.2 U 9.2 UJ 
Carbon Disulfide 18 U 18 UJ 
Carbon Tetrachloride  9.2 U 9.2 UJ 
Chlorobenzene 9.2 U 9.2 UJ 
Chloroethane 18 U 18 UJ 
Chloroform 9.2 U 9.2 UJ 
Chloromethane  9.2 U 9.2 UJ 
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l,2-Dibromo-3-
Chloropropane  

9.2 U 9.2 UJ 

Cyclohexane  9.2 U 9.2 UJ 
Dibromochloromethane  9.2 U 9.2 UJ 
l,2-Dibromoethane  9.2 U 9.2 UJ 
l,3-Dichlorobenzene 9.2 U 9.2 UJ 
1,4-Dichlorobenzene 9.2 U 9.2 UJ 
1,2-Dichlorobenzene 9.2 U 9.2 UJ 
Dichlorodifluoromethane  9.2 U 9.2 UJ 
l,l-Dichloroethane  9.2 U 9.2 UJ 
1,2-Dichloroethane  9.2 U 9.2 UJ 
l,l-Dichloroethene  9.2 U 9.2 UJ 
Cis-l,2-Dichloroethene  9.2 U 9.2 UJ 
Trans-l,2-Dichloroethene  9.2 U 9.2 UJ 
1,2-Dichloropropane  9.2 U 9.2 UJ 
Cis-l,3-Dichloropropene 9.2 U 9.2 UJ 
Trans-l,3-Dichloropropene  9.2 U 9.2 UJ 
Ethylbenzene 9.2 U 9.2 UJ 
2-Hexanone  18 U 18 UJ 
Isopropylbenzene 9.2 U 9.2 UJ 
Methyl Acetate  18 U 18 UJ 
Methylcyclohexane  9.2 U 9.2 UJ 
Methylene Chloride  9.2 U 9.2 UJ 
4-Methyl-2-Pentanone 
(MIBK)  

18 U 18 UJ 

Styrene  9.2 U 9.2 UJ 
1,1,2,2-Tetrachloroethane  9.2 U 9.2 UJ 
Tetrachloroethene 9.2 U 9.2 UJ 
Toluene 9.2 U 9.2 UJ 
1,2,4-Trichlorobenzene  9.2 U 9.2 UJ 
1,1,1-Trichloroethane 9.2 U 9.2 UJ 
1,1,2-Trichloroethane  9.2 U 9.2 UJ 
Trichloroethene 9.2 U 9.2 UJ 
Trichlorofluoromethane 9.2 U 9.2 UJ 
1,1,2-Trichloro-l,2,2-
Trifluoroethane 

9.2 U 9.2 UJ 

Vinyl Chloride 9.2 U 9.2 UJ 
o-Xylene 9.2 U 9.2 UJ 
m+p-Xylene 9.2 U 9.2 UJ 

OU1-SS-SB319-0-1 Acetone 530 530 J 
Benzene  38 U 38 UJ 
Bromodichloromethane  38 U 38 UJ 
Bromoform 38 U 38 UJ 
Bromomethane 38 U 38 UJ 
2-Butanone (MEK)  120 120 J 
Methyl-Tert-Butyl Ether  38 U 38 UJ 
Carbon Disulfide 11 J 11 J 
Carbon Tetrachloride  38 U 38 UJ 
Chlorobenzene 38 U 38 UJ 
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Chloroethane 77 U 77 UJ 
Chloroform 38 U 38 UJ 
Chloromethane  38 U 38 UJ 
l,2-Dibromo-3-
Chloropropane  

38 U 38 UJ 

Cyclohexane  6.7 J 6.7 J 
Dibromochloromethane  38 U 38 UJ 
l,2-Dibromoethane  38 U 38 UJ 
l,3-Dichlorobenzene 38 U 38 UJ 
1,4-Dichlorobenzene 38 U 38 UJ 
1,2-Dichlorobenzene 38 U 38 UJ 
Dichlorodifluoromethane  38 U 38 UJ 
l,l-Dichloroethane  38 U 38 UJ 
1,2-Dichloroethane  38 U 38 UJ 
l,l-Dichloroethene  38 U 38 UJ 
Cis-l,2-Dichloroethene  38 U 38 UJ 
Trans-l,2-Dichloroethene  38 U 38 UJ 
1,2-Dichloropropane  38 U 38 UJ 
Cis-l,3-Dichloropropene 38 U 38 UJ 
Trans-l,3-Dichloropropene  38 U 38 UJ 
Ethylbenzene 38 U 38 UJ 
2-Hexanone  22 J 22 J 
Isopropylbenzene 38 U 38 UJ 
Methyl Acetate  77 U 77 UJ 
Methylcyclohexane  9.5 J 9.5 J 
Methylene Chloride  3.4 JB 3.4 J 
4-Methyl-2-Pentanone 
(MIBK)  

17 J 17 J 

Styrene  38 U 38 UJ 
1,1,2,2-Tetrachloroethane  38 U 38 UJ 
Tetrachloroethene 38 U 38 UJ 
Toluene 4.6 J 4.6 J 
1,2,4-Trichlorobenzene  38 U 38 UJ 
1,1,1-Trichloroethane 38 U 38 UJ 
1,1,2-Trichloroethane  38 U 38 UJ 
Trichloroethene 38 U 38 UJ 
Trichlorofluoromethane 38 U 38 UJ 
1,1,2-Trichloro-l,2,2-
Trifluoroethane 

38 U 38 UJ 

Vinyl Chloride 38 U 38 UJ 
o-Xylene 38 U 38 UJ 
m+p-Xylene 38 U 38 UJ 

 
1.3 Calibrations 

 
1.3.1 Initial Calibrations (ICAL) 

Appropriate initial calibrations were performed for each analyte. Based on the 
method of calibration, the laboratory calculated the percent relative standard 
deviation (%RSD) of the relative response factors (RRFs). For all target 
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analytes, the RRFs met the method criteria; the RSDs met the method criteria 
for all compounds or the coefficient of determination (r2) was greater than or 
equal to 0.990 for the curve fit calibrations. 

 
1.3.2 Continuing Calibration Verification (CCV)  

For all target analytes, the RRFs met the method criteria; the percent 
differences (%D) between the RRFs in the initial and continuing calibration 
standards for all target analytes were within the method acceptance criteria. 
The data package was missing the summary for 22 compounds in the CCV 
analyzed on 10/9/07. The missing page was sent by email. 

   
1.4 Internal Standards 

All internal standard retention times are within ±30 seconds of the associated 
continuing calibration internal standard retention time.  All internal standard area 
counts were within the acceptance criteria (>50% and <150%) of the associated 
continuing calibration internal standard area counts, with the following exceptions. 
There were low internal standard recoveries, outside of the acceptance criteria, for 
d5-chlorobenzene and d4-1,4-dichlorobenzene in sample OU1-SS-SB406. Therefore, 
the concentrations of the associated undetected compounds in sample OU1-SS-
SB406 are R qualified as rejected. 
 

Sample ID Compound Laboratory 
Result (ug/kg) 

Validation 
Result (ug/kg) 

OU1-SS-SB406 Bromoform 6.3 U 6.3 R 
Chlorobenzene 6.3 U 6.3 R 
l,2-Dibromo-3-
Chloropropane  

6.3 U 6.3 R 

Dibromochloromethane 6.3 U 6.3 R 
l,2-Dibromoethane  6.3 U 6.3 R 
l,3-Dichlorobenzene 6.3 U 6.3 R 
1,4-Dichlorobenzene 6.3 U 6.3 R 
1,2-Dichlorobenzene 6.3 U 6.3 R 
Ethylbenzene 6.3 U 6.3 R 
2-Hexanone  13 U 13 R 
Isopropylbenzene 6.3 U 6.3 R 
Styrene 6.3 U 6.3 R 
1,1,2,2-
Tetrachloroethane  

6.3 U 6.3 R 

Tetrachloroethene 6.3 U 6.3 R 
1,2,4-
Trichlorobenzene  

6.3 U 6.3 R 

o-Xylene 6.3 U 6.3 R 
m+p-Xylene 6.3 U 6.3 R 

 
 

1.5 Performance Check Samples 
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An instrument performance check sample (tune standard) was analyzed at the 
beginning of each 12-hour period during sample analysis.  The samples were 
analyzed within the 12-hour period.  All ion abundance criteria were met for 
bromofluorobenzene (BFB), with the exception noted under section 1.2 Holding 
Times and Preservation. The tune standard, BFB, analyzed on 10/9/07, did not pass 
the method specified criteria due to an extra scan that was included in the initial 
evaluation. All of the affected samples, with the exception of the MS/MSD of sample 
OU1-SS-SB315-0-1, were reanalyzed. However, this error was not discovered in 
time to reanalyze the samples within the 14 day technical holding time.  

 
1.6 Blanks 

Acetone and methylene chloride were detected in the method blank associated with 
the soil samples, at estimated concentrations greater than the method detection limit 
(MDL) but less than the reporting limit (RL). Therefore, the estimated concentrations 
of acetone and methylene chloride in the associated samples that are less than the RL 
but greater than the MDL are U qualified as not detected at the RL. The 
concentrations of acetone in samples OU1-SS-SB316-2-4 and OU1-SS-SB315-0-1 
are U qualified as not detected at an elevated RL due to the concentrations of acetone 
in the samples. 
 
Sample ID Compound Laboratory 

Result (ug/kg) 
Validation 
Result (ug/kg) 

OU1-SS-SB316-2-4 Acetone 33 JB 33 U 
Methylene Chloride 1.9 JB 5 U 

OU1-SS-SB312-2-4 Acetone 10 JB 20 U 
Methylene Chloride 0.70 JB 5 U 

OU1-SS-SB311-0-4 Acetone 8.9 JB 20 U 
Methylene Chloride 0.60 JB 5 U 

OU1-SS-SB315-0-1 Acetone 34 JB 34 U 
Methylene Chloride 9.2 JB 20 U 

OU1-SS-SB319-0-1 Methylene Chloride 3.4 JB 20 U 
 
In addition, acetone was detected in the trip blank, sample OU1-GW-MW-402, at an 
estimated concentration greater than the MDL but less than the RL. However, since 
the concentrations of acetone in the associated samples were either not detected or 
greater than two times the trip blank concentration, no additional sample 
qualifications were required. 
 

1.7 System Monitoring Compounds (Surrogates) 
All surrogate recoveries were within the laboratory acceptance limits. 
 

1.8 Laboratory Control Samples (LCS) 
All LCS recoveries were within the laboratory control limits. 
 

  1.9 Matrix Spike/Matrix Spike Duplicate Sample (MS/MSD) 
Sample OU1-SS-SB315-0-1 was analyzed as the MS/MSD. All recoveries were 
within the laboratory control limits, with the following exception. Acetone had high 
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recovery outside of the laboratory control limits in the MS; therefore, the 
concentration of acetone in sample OU1-SS-SB315-0-1 is J qualified as estimated.  
 
The following compounds had low recoveries outside of the laboratory control limits 
in the MS and/or the MSD: bromoform, chlorobenzene, dibromochloromethane, 1,2-
dibromoethane, 1,3-dichlorobenzene, 1,4-dichlorobenzene, 1,2-dichlorobenzene, cis-
1,3-dichloropropene, trans-1,3-dichloropropene, 2-hexanone, styrene, toluene, 1,1,2-
trichloroethane and o-xylene. Therefore, the undetected concentrations of these 
compounds in sample OU1-SS-SB315-0-1 are UJ qualified as estimated less than the 
RL.  
 
The recoveries of 1,2,4-trichlorobenzene in the MS and MSD were less than 20% 
(14% and 12%, respectively). Therefore, the concentration of 1,2,4-trichlorobenzene 
in sample OU1-SS-SB315-0-1 is R qualified as rejected.  
 
 
 

Sample ID Compound Laboratory 
Result (ug/kg) 

Validation 
Result (ug/kg) 

OU1-SS-SB315-0-1 Acetone 34 JB 34 J 
Bromoform 9.2 U 9.2 UJ 
Chlorobenzene 9.2 U 9.2 UJ 
Dibromochloromethane  9.2 U 9.2 UJ 
l,2-Dibromoethane  9.2 U 9.2 UJ 
l,3-Dichlorobenzene 9.2 U 9.2 UJ 
1,4-Dichlorobenzene 9.2 U 9.2 UJ 
1,2-Dichlorobenzene 9.2 U 9.2 UJ 
cis-l,3-Dichloropropene 9.2 U 9.2 UJ 
Trans-l,3-Dichloropropene  9.2 U 9.2 UJ 
2-
Hexanone  

18 U 18 UJ 

Styrene  9.2 U 9.2 UJ 
Toluene  9.2 U 9.2 UJ 
1,2,4-Trichlorobenzene  9.2 U 9.2 R 
1,1,2-Trichloroethane 9.2 U 9.2 UJ 
o-Xylene 9.2 U 9.2 UJ 

 
 
 

  1.10 Compound Identification and Quantitation 
All compound identifications and quantitations were appropriate, with the following 
exception. The laboratory indicated on the raw data for sample OU1-SS-SB312-2-4 
that the detection of 2-butanone was below the MDL. The MDL for 2-butanone on 
the instrument used to analyze the sample is 0.76 ug/kg. Therefore, the calculated 
concentration of 2-butanone in sample OU1-SS-SB312-2-4 is above the MDL and 
less than the RL and J qualified as estimated.  
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Sample ID Compound Laboratory 
Result (ug/kg) 

Validation 
Result (ug/kg) 

OU1-SS-SB312-2-4 2-Butanone 15 U 1.0 J 
 

2.0 Semivolatile Organic Compounds (EPA Method 8270C) 
Full validation including recalculation was performed on the laboratory data for the analysis of 
semivolatile organic compounds (EPA Method 8270C). The laboratory data were reviewed to 
evaluate compliance with this method, and the quality of the data reported. The following 
summarizes the results of this review.   
 
The areas of review are listed below. A leading check mark ( ) indicates an area of review in 
which all data were acceptable.  A preceding crossed circle (⊗) signifies areas where issues were 
raised during the course of the validation review and should be considered to determine any 
impact on data quality and usability. 
 
  Data Completeness 

 Holding Times and Preservation 
⊗ Calibrations  

 Internal Standards  
 Performance Check Sample  

  Blanks 
  System Monitoring Compounds (Surrogates) 

⊗ Laboratory Control Samples 
⊗ Matrix Spike/Matrix Spike Duplicate 

  Compound Identification and Quantitation 
 
2.1 Data Completeness 

All analyses were performed as requested on the COC.  
 
2.2 Holding Times and Preservation 

The samples for semivolatile analysis were extracted within the 14 day technical 
holding time from date of collection and analyzed with the 40 day technical holding 
time from date of extraction.       

 
2.3 Calibrations 

 
2.3.1 Initial Calibrations (ICAL) 

Appropriate initial calibrations were performed for each analyte. Based on the 
method of calibration, the laboratory calculated the %RSD of the RRFs. For all 
target analytes, the RRFs met the method criteria; the RSDs met the method 
criteria for all compounds or the coefficient of determination (r2) was greater 
than or equal to 0.990 for the curve fit calibrations. 
 

2.3.2 Continuing Calibration Verification (CCV)  
For all target analytes, the RRFs met the method criteria; the percent 
differences (%D) between the RRFs in the initial and continuing calibration 
standards for all target analytes were within the method acceptance criteria, 
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with the following exceptions. Benzaldehyde was outside of the method 
acceptance criteria in all CCVs; Hexachlorocyclopentadiene and 2,4-
dinitrophenol were outside of the method acceptance criteria in one CCV. 
However, all three compounds were within the validation acceptance criteria, 
so no sample qualifications were required. 

 
2.4 Internal Standards 

All internal standard retention times are within ±30 seconds of the associated 
continuing calibration internal standard retention time.  All internal standard area 
counts were within the acceptance criteria (>50% and <150%) of the associated 
continuing calibration internal standard area counts.  

 
2.5 Performance Check Samples 

An instrument performance check sample was analyzed at the beginning of each 
12-hour period during sample analysis.  The samples were analyzed within the 
12-hour period.  All ion abundance criteria were met for decafluorotriphenyl-
phosphine (DFTPP).  
 

2.6 Blanks 
There were no detections of the project compounds of concern in the laboratory 
method blanks. 
 

2.7 System Monitoring Compounds (Surrogates) 
All surrogate recoveries were within the laboratory acceptance limits. 
 

2.8 Laboratory Control Samples (LCS) 
All LCS recoveries were within the laboratory control limits, with the exception of  
benzaldehyde and di-n-octylphthalate which had high recoveries, outside of the 
laboratory control limits, in the LCS and/or LCSD. However, since benzaldehyde and 
di-n-octylphthalate were not detected in any of the samples, no sample qualifications 
were required. 
 

2.9 Matrix Spike/Matrix Spike Duplicate (MS/MSD) 
Sample OU1-SS-SB315-0-1 was analyzed as the MS/MSD. All compound recoveries 
were within the laboratory control limits, with the following exceptions. The 
recoveries of benzaldehyde were high and outside of the laboratory control limits. 
However, since benzaldehyde was not detected the sample, no sample qualifications 
were required. 
 
Benzo(g,h,i)perylene and 2,4-dimethylphenol had low recoveries outside of the 
laboratory control limits in the MS and/or MSD. Therefore, the concentrations of 
benzo(g,h,i)perylene and 2,4-dimethylphenol in sample OU1-SS-SB315-0-1 are J 
qualified as estimated and UJ qualified as estimated less than the RL. 

 
2,4-Dinitrophenol had no recovery in the MSD and 4,6-dinitro-2-methylphenol had 
low recoveries in the MS/MSD (<10%; 8% and 7%, respectively). Therefore, the 
concentrations of 2,4-dinitrophenol and 4,6-dinitro-2-methylphenol in sample OU1-
SS-SB315-0-1 are R qualified as rejected. 
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Sample ID Compound Laboratory 

Result (ug/kg) 
Validation 
Result (ug/kg) 

OU1-SS-SB315-0-1 Benzo(g,h,i)perylene 64 J 64 J 
2,4-Dimethylphenol 380 U 380 UJ 
2,4-Dinitrophenol 1900 U 1900 R 
4,6-Dinitro-2-
methylphenol 

1900 U 1900 R 

 
 

2.10 Compound Identification and Quantitation 
All compound identifications and quantitations were appropriate  

 
3.0 Organochlorine Pesticides (EPA Method 8081A) 
Full validation including recalculation was performed on the laboratory data for the analysis of 
Organochlorine Pesticides (EPA Method 8081A). The laboratory data were reviewed to evaluate 
compliance with this method, and the quality of the data reported. The following summarizes the 
results of this review.   
 
The areas of review are listed below. A leading check mark ( ) indicates an area of review in 
which all data were acceptable.  A preceding crossed circle (⊗) signifies areas where issues were 
raised during the course of the validation review and should be considered to determine any 
impact on data quality and usability. 
 
  Data Completeness 

 Holding Times and Preservation 
 Calibrations  

  Blanks 
  System Monitoring Compounds (Surrogates) 

⊗ Laboratory Control Samples 
⊗ Matrix Spike/Matrix Spike Duplicate 

  Compound Identification and Quantitation 
 
3.1 Data Completeness 

All analyses were performed as requested on the COC.  
 
3.2 Holding Times and Preservation 

The samples for organochlorine pesticide analysis were extracted within the 14 day 
technical holding time from date of collection and analyzed with the 40 day technical 
holding time from date of extraction.       

 
3.3 Calibrations 

 
3.3.1 Initial Calibrations (ICAL) 

Appropriate initial calibrations were performed for each analyte. Based on the 
method of calibration, the laboratory calculated the %RSD of the average 
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response factors (RFs). For all target analytes, the RSDs met the method 
criteria for all compounds. 
 

3.3.2 Continuing Calibration Verification (CCV)  
For all target analytes, the percent differences (%D) between the average RFs 
in the initial and continuing calibration standards for all target analytes were 
within the method acceptance criteria. 

 
3.4 Blanks 

There were no detections of the project compounds of concern in the laboratory 
method blank. 
 

3.5 System Monitoring Compounds (Surrogates) 
All surrogate recoveries were within the laboratory acceptance limits. 
 

3.6 Laboratory Control Samples (LCS) 
All LCS/LCS duplicate (LCSD) recoveries were within the laboratory control limits; 
however, all of the RPDs were high and outside of the laboratory control limits.   No 
compounds were detected above the RL in any of the samples; therefore, no sample 
qualifications were applied to the data results.  
 
There were low recoveries outside of the laboratory control limits in the LCS for 
delta-BHC, 4,4’-DDD and heptachlor epoxide; all LCSD recoveries were acceptable. 
Therefore, based on the low LCS recoveries, the undetected concentrations of delta-
BHC, 4,4’-DDD and heptachlor epoxide in the samples are UJ qualified as estimated 
less than the RL. 
 
Sample ID Compound Laboratory 

Result (ug/kg) 
Validation 
Result (ug/kg) 

OU1-SS-SB316-2-4 delta-BHC  1.9 U 1.9 UJ 
4,4’-DDD 3.8 U 3.8 UJ 
Heptachlor epoxide 1.9 U 1.9 UJ 

OU1-SS-SB312-2-4 delta-BHC  2.0 U 2.0 UJ 
4,4’-DDD 3.9 U 3.9 UJ 
Heptachlor epoxide 2.0 U 2.0 UJ 

OU1-SS-SB311-0-4 delta-BHC  2.1 U 2.1 UJ 
4,4’-DDD 4.2 U 4.2 UJ 
Heptachlor epoxide 2.1 U 2.1 UJ 

OU1-SS-SB315-0-1 delta-BHC  1.9 U 1.9 UJ 
4,4’-DDD 3.8 U 3.8 UJ 
Heptachlor epoxide 1.9 U 1.9 UJ 

OU1-SS-SB319-0-1 delta-BHC  2.0 U 2.0 UJ 
4,4’-DDD 3.9 U 3.9 UJ 
Heptachlor epoxide 2.0 U 2.0 UJ 

OU1-SS-SB406 delta-BHC  1.9 U 1.9 UJ 
4,4’-DDD 3.8 U 3.8 UJ 
Heptachlor epoxide 1.9 U 1.9 UJ 
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3.7 Matrix Spike/Matrix Spike Duplicate (MS/MSD) 
Sample OU1-SS-SB315-0-1 was analyzed as the MS/MSD. All compound recoveries 
were within the laboratory control limits, with the following exceptions. The 
recoveries of beta-BHC, beta-endosulfan and methoxychlor were high and outside of 
the laboratory control limits in the MS and/or MSD. However, since beta-BHC, beta-
endosulfan and methoxychlor were not detected in sample OU1-SS-SB315-0-1, no 
sample qualifications were required. The MS/MSD forms originally sent in the data 
package identified the MS/MSD sample incorrectly. Corrected forms were sent by 
email. 
 

3.8 Compound Identification and Quantitation 
All compound identifications and quantitations were appropriate  

 
4.0 PCBs  (EPA Method 8082) 
Full validation including recalculation was performed on the laboratory data for the analysis of 
PCBs (EPA Method 8082). The laboratory data were reviewed to evaluate compliance with this 
method, and the quality of the data reported. The following summarizes the results of this review.   
 
The areas of review are listed below. A leading check mark ( ) indicates an area of review in 
which all data were acceptable.  A preceding crossed circle (⊗) signifies areas where issues were 
raised during the course of the validation review and should be considered to determine any 
impact on data quality and usability. 
 
  Data Completeness 

 Holding Times and Preservation 
 Calibrations  

  Blanks 
  System Monitoring Compounds (Surrogates) 

 Laboratory Control Samples 
 Matrix Spike/Matrix Spike Duplicate 

  Compound Identification and Quantitation 
 
4.1 Data Completeness 

All analyses were performed as requested on the COC.  
 
4.2 Holding Times and Preservation 

The samples for organochlorine pesticide analysis were extracted within the 14 day 
technical holding time from date of collection and analyzed with the 40 day technical 
holding time from date of extraction.       

 
4.3 Calibrations 

 
4.3.1 Initial Calibrations (ICAL) 

Appropriate initial calibrations were performed for each analyte. Based on the 
method of calibration, the laboratory calculated the %RSD of the average 
response factors (RFs). For all target analytes, the RSDs met the method 
criteria for all compounds. 
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4.3.2 Continuing Calibration Verification (CCV)  
For all target analytes, the percent differences (%D) between the average RFs 
in the initial and continuing calibration standards for all target analytes were 
within the method acceptance criteria. 

 
4.4 Blanks 

There were no detections of the project compounds of concern in the laboratory 
method blank. 
 

4.5 System Monitoring Compounds (Surrogates) 
All surrogate recoveries were within the laboratory acceptance limits. 
 

4.6 Laboratory Control Samples (LCS) 
All LCS/LCS duplicate (LCSD) recoveries and RPDs were within the laboratory 
control limits. 
 

4.7 Matrix Spike/Matrix Spike Duplicate (MS/MSD) 
Sample OU1-SS-SB315-0-1 was analyzed as the MS/MSD. All compound recoveries 
were within the laboratory control limits 
 

4.8 Compound Identification and Quantitation 
All compound identifications and quantitations were appropriate  

 
 
5.0 Metals (EPA Methods 6020/6010B/7471A) 
The soil samples were analyzed for the requested metals and Mercury (EPA 6020/6010B/7471A) 
following a total metals digestion and Mercury digestion. Validation was performed on the 
laboratory data. The laboratory data were reviewed to evaluate compliance with the methods, 
laboratory SOPS and the quality of the data reported.  The following summarizes the results of 
this review.   
 
The areas of review are listed below. Those areas that were only reviewed as part of full 
validation and recalculation are designated below. A leading check mark ( ) indicates an area of 
review in which all data were acceptable.  A preceding crossed circle (⊗) signifies areas where 
issues were raised during the course of the validation review and should be considered to 
determine any impact on data quality and usability. 
 

⊗ Data Completeness 
 Holding Times and Preservation 
 Calibrations  

⊗ Blanks 
⊗ Laboratory Control Samples 
⊗ Matrix Spike/Matrix Spike Duplicate Samples 
⊗ Laboratory Duplicate Samples 
⊗ Serial Dilutions 
⊗ Compound Identification and Quantitation 
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5.1 Data Completeness 
All analyses were performed as requested on the COC. As noted earlier in this report, 
sample OU1-SS-SB319-2-4 was received, but not listed on the COC for analysis. The 
sample was analyzed for metals by EPA Methods 6010B, 6020 and 7471A. 

 
5.2 Holding Times and Preservation 

All analyses were performed within the method-specified holding times.   
 
5.3 Calibrations 

5.3.1 Initial Calibrations (IC) 
All initial calibration requirements were met for inductively coupled 
plasma/mass spectrometry (ICP/MS) analysis, inductively coupled plasma 
(ICP) analysis and cold vapor atomic absorption (CVAA) initial calibrations.   

 
5.3.2 Initial Calibration Verification (ICV) and Continuing Calibration Verification 

(CCV) 
The percent recoveries in all associated ICVs and CCVs were within the QC 
acceptance limits. 
 

5.3.3 CRDL (Detection Limit) Standard 
The CRDL standards were within the control limits. 

 
5.3.4 ICSA/ICSAB (Interference Check) Standards 

The ICSA/ICSAB standards met all acceptance criteria. 
 

5.4 Blanks 
5.4.1 Preparation (Method) Blank 

The preparation blanks met the acceptance criteria with the following 
exceptions; calcium, copper and magnesium were detected in the preparation 
blanks at estimated concentrations less than the RL, but greater than the 
instrument detection limits (IDL).  However, since calcium, copper and 
magnesium were detected in the associated samples at concentrations greater 
than the RL, no sample qualifications were required. 
 

5.4.2 Initial Calibration Blanks (ICB) and Continuing Calibration Blanks (CCB) 
The ICBs and CCBs met the acceptance criteria with a few exceptions; several 
ICBs and CCBs had metal detections at estimated concentrations less than the 
RL, but greater than the IDLs. However, since the metals concentrations in the 
associated samples were greater than the RL, no sample qualifications were 
required. 
 

5.5 Laboratory Control Samples (LCS/LCS Duplicate, LCSD) 
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All percent recoveries in the LCS/LCSDs were within the acceptance limits (75-
125% recovery), with the exception of high recovery, outside of the acceptance limits 
for antimony. Therefore, the concentrations of antimony detected in the samples are 
J+ qualified as estimated with a high bias.  
 
Sample ID Compound Laboratory 

Result (mg/kg) 
Validation 
Result (mg/kg) 

OU1-SS-SB316-2-4 Antimony 4.9 B 4.9 J+ 
OU1-SS-SB312-2-4 Antimony 2.2 B 2.2 J+ 
OU1-SS-SB311-0-4 Antimony 0.766 B 0.766 J+ 
OU1-SS-SB315-0-1 Antimony 20.2 20.2 J+ 
OU1-SS-SB319-0-1 Antimony 3.8 B 3.8 J+ 
OU1-SS-SB316-0-1 Antimony 11.2 11.2 J+ 
OU1-SS-SB312-0-1 Antimony 5.4 B 5.4 J+ 
OU1-SS-SB311-2-4 Antimony 2.2 B 2.2 J+ 
OU1-SS-SB313-2-4 Antimony 4.1 B 4.1 J+ 
OU1-SS-SB313-0-1 Antimony 1.2 B 1.2 J+ 
OU1-SS-SB317-2-4 Antimony 2.6 B 2.6 J+ 
OU1-SS-SB314-2-4 Antimony 4.4 B 4.4 J+ 
OU1-SS-SB314-0-1 Antimony 2.9 B 2.9 J+ 
OU1-SS-SB318-0-1 Antimony 5.2 B 5.2 J+ 
OU1-SS-SB318-2-4 Antimony 6.5 B 6.5 J+ 
OU1-SS-SB406 Antimony 3.5 B 3.5 J+ 
OU1-SS-SB315-2-4 Antimony 3.5 B 3.5 J+ 

 
 

5.6 Matrix Spike (MS)  
Sample OU1-SS-SB315-2-4 was analyzed as the MS for the ICP/MS, ICP and 
Mercury analyses. The following compounds were outside of the control limits: 
aluminum, antimony, arsenic, barium, beryllium, cadmium, calcium, chromium, 
cobalt, copper, iron, lead, magnesium, manganese, mercury, nickel, selenium, 
vanadium and zinc. The following compounds were not qualified since the sample 
concentrations were greater than four times the spike concentrations:  aluminum, 
barium, cadmium, calcium, chromium, cobalt, copper, iron, lead, magnesium, 
manganese, nickel, vanadium and zinc. The concentrations of antimony, arsenic, 
beryllium, mercury and selenium in sample OU1-SS-SB315-2-4 are J- qualified as 
estimated with a low bias due to the low spike recoveries in the MS.  
 
Sample ID Compound Laboratory 

Result (mg/kg) 
Validation 
Result (mg/kg) 

OU1-SS-SB315-2-4 Antimony 3.47 B 3.47 J- 
Arsenic 6.89 6.89 J- 
Beryllium 0.75 B 0.75 J- 
Mercury 0.528 0.528 J- 
Selenium 0.69 B 0.69 J- 
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5.7 Laboratory Duplicate Samples 

Sample OU1-SS-SB315-2-4 was analyzed as the laboratory duplicate. The relative 
percent differences (RPD) were within the acceptance limits, with the following 
exceptions. Arsenic, barium, cadmium, calcium, lead, magnesium and manganese 
were all high and outside of the acceptance limits; therefore, the concentrations of 
arsenic, barium, cadmium, calcium, lead, magnesium and manganese in sample OU1-
SS-SB315-2-4 are J qualified as estimated. 
 
 

Sample  Metal  Laboratory 
Concentration 
(mg/kg) 

Validation 
Concentration 
(mg/kg) 

OU1-SS-SB315-2-4 Arsenic 6.89 6.89 J 
Barium 167 167 J 
Cadmium 18.5 18.5 J 
Calcium 87000 87000 J 
Lead 76.6 76.6 J 
Magnesium 21500 21500 J 
Manganese 3870 3870 J 

 
5.8 Serial Dilutions 

The percent differences for the compounds for the serial dilution for the total metals 
analysis of sample OU1-SS-SB313-2-4 were outside of the laboratory acceptance 
criteria for beryllium, selenium, thallium and vanadium; however, the beryllium, 
selenium and thallium concentrations are less than 50 times the IDL. Therefore, no 
sample qualifications are required. Since the vanadium concentration in sample OU1-
SS-SB313-2-4 is greater than 50 times the IDL, the vanadium concentration in 
sample OU1-SS-SB313-2-4 is J qualified as estimated.  
 

Sample  Metal  Laboratory 
Concentration 
(mg/kg) 

Validation 
Concentration 
(mg/kg) 

OU1-SS-SB313-2-4 Vanadium 13.22 13.22 J 
 

5.9 Compound Identification and Quantitation 
The project acceptance limits for the ICP-MS internal standards are 30-170% 
recovery. All internal standard recoveries were within the project acceptance limits. 
 
The concentrations of some compounds in the samples were B qualified by the 
laboratory, indicating an estimated sample concentration less than the RL, but greater 
than the IDL. These concentrations are J qualified as estimated. 
 

Sample  Metal  Laboratory 
Concentration 
(mg/kg) 

Validation 
Concentration 
(mg/kg) 

OU1-SS-SB316-2-4 Antimony 4.9 B 4.9 J 
Beryllium 0.458 B 0.458 J 
Silver 0.772 B 0.772 J 
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Thallium 0.193 B 0.193 J 
OU1-SS-SB312-2-4 Antimony 2.2 B 2.2 J 

Beryllium 0.598 B 0.598 J 
Cadmium 0.374 B 0.374 J 
Mercury 0.018 B 0.018 J 
Selenium 0.431 B 0.431 J 

OU1-SS-SB311-0-4 Antimony 0.766 B 0.766 J 
Beryllium 0.183 B 0.183 J 
Cadmium 0.682 B 0.682 J 
Selenium 0.491 B 0.491 J 

OU1-SS-SB315-0-1 Arsenic 33.6 B 33.6 J 
Nickel 20.5 B 20.5 J 
Thallium 0.264 B 0.264 J 

OU1-SS-SB319-0-1 Antimony 3.8 B 3.8 J 
Beryllium 0.828 B 0.828 J 
Cadmium 0.649 B 0.649 J 
Selenium 1.0 B 1.0 J 
Thallium 0.121 B 0.121 J 

OU1-SS-SB316-0-1 Thallium 0.380 B 0.380 J 
OU1-SS-SB312-0-1 Antimony 5.4 B 5.4 J 

Beryllium 0.634 B 0.634 J 
Cobalt 5.1 B 5.1 J 
Selenium 0.493 B 0.493 J 
Thallium 0.190 B 0.190 J 

OU1-SS-SB311-2-4 Antimony 2.2 B 2.2 J 
Beryllium 0.304 B 0.304 J 
Cadmium 0.665 B 0.665 J 
Mercury 0.034 B 0.034 J 
Selenium 0.396 B 0.396 J 
Thallium 0.331 B 0.331 J 

OU1-SS-SB313-2-4 Antimony 4.1 B 4.1 J 
Arsenic 0.213 B 0.213 J 
Beryllium 1.0 B  1.0 J 
Cadmium 0.562 B 0.562 J 
Mercury 0.008 B 0.008 J 
Selenium 0.601 B 0.601 J 
Thallium 0.095 B 0.095 J 

OU1-SS-SB313-0-1 Antimony 1.2 B 1.2 J 
Beryllium 0.26 B 0.26 J 
Cadmium 0.695 B 0.695 J 
Selenium 0.450 B 0.450 J 
Thallium 0.050 B 0.050 J 

OU1-SS-SB317-0-1 Beryllium 0.090 B 0.090 J 
Cadmium 0.283 B 0.283 J 
Selenium 0.440 B 0.440 J 

OU1-SS-SB317-2-4 Antimony 2.6 B 2.6 J 
Beryllium 0.585 B 0.585 J 
Mercury 0.026 B 0.026 J 
Selenium 0.691 B 0.691 J 
Thallium 0.193 B 0.193 J 
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OU1-SS-SB314-2-4 Antimony 4.4 B 4.4 J 
Beryllium 0.556 B 0.556 J 
Selenium 0.472 B 0.472 J 
Thallium 0.161 B 0.161 J 

OU1-SS-SB314-0-1 Antimony 2.9 B 2.9 J 
Beryllium 0.590 B 0.590 J 
Cadmium 0.874 B 0.874 J 
Mercury 0.020 B 0.020 J 
Selenium 0.439 B 0.439 J 
Thallium 0.101 B 0.101 J 

OU1-SS-SB318-0-1 Antimony 5.2 B 5.2 J 
Beryllium 0.818 B 0.818 J 
Selenium 2.2 B 2.2 J 
Silver 0.276 B 0.276 J 
Thallium 0.217 B 0.217 J 

OU1-SS-SB318-2-4 Antimony 6.5 B 6.5 J 
Thallium 0.559 B 0.559 J 

OU1-SS-SB406 Antimony 3.5 B 3.5 J 
Beryllium 0.677 B 0.677 J 
Mercury 0.026 B 0.026 J 
Selenium 0.857 B 0.857 J 
Thallium 0.170 B 0.170 J 

OU1-SS-SB315-2-4 Antimony 3.5 B 3.5 J 
Beryllium 0.752 B 0.752 J 
Selenium 0.693 B 0.693 J 
Thallium 0.122 B 0.122 J 

OU1-SS-SB319-2-4 Arsenic 0.264 B 0.264 J 
Beryllium 0.409 B 0.409 J 
Cadmium 0.566 B 0.566 J 
Mercury 0.008 B 0.008 J 
Selenium 0.496 B 0.496 J 

 
6.0 Cyanide (EPA Methods 9012) and Percent Solids (Modified Method 160.3) 
The soil samples were analyzed for Cyanide (EPA Method 9012). Validation was performed on 
the laboratory data. The laboratory data were reviewed to evaluate compliance with the methods, 
laboratory SOPS and the quality of the data reported.  The following summarizes the results of 
this review.  In addition, the percent solids data was reviewed and found to be acceptable. 
 
The areas of review are listed below. Those areas that were only reviewed as part of full 
validation and recalculation are designated below. A leading check mark ( ) indicates an area of 
review in which all data were acceptable.  A preceding crossed circle (⊗) signifies areas where 
issues were raised during the course of the validation review and should be considered to 
determine any impact on data quality and usability. 
 

 Data Completeness 
 Holding Times and Preservation 
 Calibrations  
 Blanks 
 Laboratory Control Samples 
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 Matrix Spike/Matrix Spike Duplicate Samples 
 Laboratory Duplicate Samples 

 
6.1 Data Completeness 

All analyses were performed as requested on the COC.  
 
6.2 Holding Times and Preservation 

All analyses were performed within the method-specified holding times.   
 
6.3 Calibrations 

6.3.1 Initial Calibrations (IC) 
All initial calibration requirements were met for Cyanide analysis.   

 
6.3.2 Continuing Calibration Verification (CCV) 

The percent recoveries in all associated CCVs were within the QC acceptance 
limits for Cyanide. 
 

6.4 Blanks 
6.4.1 Preparation (Method) Blank 

The preparation blank met the acceptance criteria; Cyanide was not detected in 
the method blank.  

 
6.4.2 Initial Calibration Blanks (ICB) and Continuing Calibration Blanks (CCB) 

The ICB and CCBs met the acceptance criteria; no Cyanide was detected in 
either the ICB or CCBs. 
 

6.5 Laboratory Control Sample (LCS) 
The percent recovery in the LCS was within the acceptance limits (85-115% 
recovery). 
 

6.6 Matrix Spike (MS)  
Sample OU1-SS-SB315-0-1 was analyzed as the MS. The MS recovery was within 
the laboratory control limits (30-162%). 

   
6.7 Laboratory Duplicate Samples 

Sample OU1-SS-SB315-0-1 was analyzed as the laboratory duplicate. Cyanide was 
not detected in the original sample or the duplicate. 
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ATTACHMENT A 
DATA VALIDATION QUALIFIER DEFINITIONS 

AND INTERPRETATION KEY 
Assigned by GeoSyntec’s Data Review Team 

 
 

DATA QUALIFIER DEFINITIONS 
U The analyte was analyzed for, but was not detected above the reported sample 

quantitation limit. 
J The analyte was positively identified; the associated numerical value is the 

approximate concentration of the analyte in the sample. 
J+ The analyte was positively identified; however, the associated numerical value is 

likely to be higher that the concentration of the analyte in the sample due to bias 
attributable to matrix interference. 

J- The analyte was positively identified; however, the associated numerical value is 
likely to be lower that the concentration of the analyte in the sample due to bias 
attributable to matrix interference. 

UJ The analyte was not detected above the reported sample quantitation limit.  
However, the reported quantitation limit is approximate and may or may not 
represent the actual limit of quantitation necessary to accurately and precisely 
measure the analyte in the sample. 

R The sample results are rejected due to serious deficiencies in the ability to analyze 
the sample and meet quality control criteria.  The presence or absence of the analyte 
cannot be verified. 
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RSR011             TESTAMERICA LABORATORIES, INC.TESTAMERICA LABORATORIES, INC.             Run Date: 10/11/07
SAMPLE CONFIRMATION REPORTSAMPLE CONFIRMATION REPORT               Page    :        1

Time    : 22:06:59
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
The following samples have been received by TestAmerica Laboratories, Inc. at
Knoxville, Tennessee.  Please verify that the sample ID's and the requested
tests are correct.  Contact the TestAmerica project manager listed below to
resolve any discrepancies.

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Report to:Report to:                                Bill to:Bill to:
Nandra Weeks                              Accounts Payable
GeoSyntec Consultants                     GeoSyntec Consultants
2258 Riverside Ave                        2258 Riverside Ave
Jacksonville, FL32204                     Jacksonville,  FL 32204

Client______Client                                    TestAmericaTestAmerica                             
Project : Carus Chemical Company          Date Rec: 10/11/07
Number  : FR1347                          Quote No: 076168
Manager : Nandra Weeks                    Manager : Linda McWhirter

Due Dates_________Due Dates
Preliminary: 10/25/07
Hard Copy  : 10/25/07                     Analytical TAT: 14

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Client ID:Client ID: OU1-SS-SB302-10.5-11.5 - Step1OU1-SS-SB302-10.5-11.5 - Step1                                   
Date Sampled: 10/09/07      Time Sampled: 10:30
LAB ID: H7J110169-001       Matrix: SOLID

Parameter________________________________________     Method____________________    Rep___
SOLID, 6010B SEP Step 1                      SW846    6010B

Metals: AS CD CR CU NI PB SE ZN
SOLID, Mercury, SEP Step 1                   SW846    7470A
SOLID, 160.3 MOD, Moisture, Percent (160     MCAWW    160.3 MOD

Client ID:Client ID: OU1-SS-SB302-10.5-11.5 - Step2OU1-SS-SB302-10.5-11.5 - Step2                                   
Date Sampled: 10/09/07      Time Sampled: 10:30
LAB ID: H7J110169-002       Matrix: SOLID

Parameter________________________________________     Method____________________    Rep___
SOLID, 6010B, SEP Step 2                     SW846    6010B

Metals: AS CD CR CU NI PB SE ZN
SOLID, Mercury, SEP Step 2                   SW846    7470A
SOLID, 160.3 MOD, Moisture, Percent (160     MCAWW    160.3 MOD

Client ID:Client ID: OU1-SS-SB302-10.5-11.5 - Step3OU1-SS-SB302-10.5-11.5 - Step3                                   
Date Sampled: 10/09/07      Time Sampled: 10:30
LAB ID: H7J110169-003       Matrix: SOLID

Parameter________________________________________     Method____________________    Rep___
SOLID, 6010B, SEP Step 3                     SW846    6010B

Metals: AS CD CR CU NI PB SE ZN
SOLID, Mercury, SEP Step 3                   SW846    7470A
SOLID, 160.3 MOD, Moisture, Percent (160     MCAWW    160.3 MOD

Client ID:Client ID: OU1-SS-SB302-10.5-11.5 - Step4OU1-SS-SB302-10.5-11.5 - Step4                                   
Date Sampled: 10/09/07      Time Sampled: 10:30
LAB ID: H7J110169-004       Matrix: SOLID
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Parameter________________________________________     Method____________________    Rep___
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RSR011             TESTAMERICA LABORATORIES, INC.TESTAMERICA LABORATORIES, INC.             Run Date: 10/11/07
SAMPLE CONFIRMATION REPORTSAMPLE CONFIRMATION REPORT               Page    :        2

Time    : 22:06:59
Client______Client                                    TestAmericaTestAmerica                             
Project : Carus Chemical Company          Date Rec: 10/11/07
Number  : FR1347                          Quote No: 076168
Manager : Nandra Weeks                    Manager : Linda McWhirter

Due Dates_________Due Dates
Preliminary: 10/25/07
Hard Copy  : 10/25/07                     Analytical TAT: 14

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Client ID:Client ID: OU1-SS-SB302-10.5-11.5 - Step4OU1-SS-SB302-10.5-11.5 - Step4                                   
Date Sampled: 10/09/07      Time Sampled: 10:30
LAB ID: H7J110169-004       Matrix: SOLID

Parameter________________________________________     Method____________________    Rep___
* Continued*

SOLID, 6010B, SEP Step 4                     SW846    6010B
Metals: AS CD CR CU NI PB SE ZN

SOLID, Mercury, SEP Step 4                   SW846    7470A
SOLID, 160.3 MOD, Moisture, Percent (160     MCAWW    160.3 MOD

Client ID:Client ID: OU1-SS-SB302-10.5-11.5 - Step5OU1-SS-SB302-10.5-11.5 - Step5                                   
Date Sampled: 10/09/07      Time Sampled: 10:30
LAB ID: H7J110169-005       Matrix: SOLID

Parameter________________________________________     Method____________________    Rep___
SOLID, 6010B, SEP Step 5                     SW846    6010B

Metals: AS CD CR CU NI PB SE ZN
SOLID, Mercury, SEP Step 5                   SW846    7470A
SOLID, 160.3 MOD, Moisture, Percent (160     MCAWW    160.3 MOD

Client ID:Client ID: OU1-SS-SB302-10.5-11.5 - Step6OU1-SS-SB302-10.5-11.5 - Step6                                   
Date Sampled: 10/09/07      Time Sampled: 10:30
LAB ID: H7J110169-006       Matrix: SOLID

Parameter________________________________________     Method____________________    Rep___
SOLID,6010B, SEP Step 6                      SW846    6010B

Metals: AS CD CR CU NI PB SE ZN
SOLID, Mercury, SEP Step 6                   SW846    7470A
SOLID, 160.3 MOD, Moisture, Percent (160     MCAWW    160.3 MOD

Client ID:Client ID: OU1-SS-SB302-10.5-11.5 - Step7OU1-SS-SB302-10.5-11.5 - Step7                                   
Date Sampled: 10/09/07      Time Sampled: 10:30
LAB ID: H7J110169-007       Matrix: SOLID

Parameter________________________________________     Method____________________    Rep___
SOLID, 6010B, SEP Step 7                     SW846    6010B

Metals: AS CD CR CU NI PB SE ZN
SOLID, Mercury, SEP Step 7                   SW846    7470A
SOLID, 160.3 MOD, Moisture, Percent (160     MCAWW    160.3 MOD

Client ID:Client ID: OU1-SS-SB302-10.5-11.5 - TotalsOU1-SS-SB302-10.5-11.5 - Totals                                  
Date Sampled: 10/09/07      Time Sampled: 10:30
LAB ID: H7J110169-008       Matrix: SOLID

Parameter________________________________________     Method____________________    Rep___
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RSR011             TESTAMERICA LABORATORIES, INC.TESTAMERICA LABORATORIES, INC.             Run Date: 10/11/07
SAMPLE CONFIRMATION REPORTSAMPLE CONFIRMATION REPORT               Page    :        3

Time    : 22:06:59
Client______Client                                    TestAmericaTestAmerica                             
Project : Carus Chemical Company          Date Rec: 10/11/07
Number  : FR1347                          Quote No: 076168
Manager : Nandra Weeks                    Manager : Linda McWhirter

Due Dates_________Due Dates
Preliminary: 10/25/07
Hard Copy  : 10/25/07                     Analytical TAT: 14

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Client ID:Client ID: OU1-SS-SB302-10.5-11.5 - TotalsOU1-SS-SB302-10.5-11.5 - Totals                                  
Date Sampled: 10/09/07      Time Sampled: 10:30
LAB ID: H7J110169-008       Matrix: SOLID

Parameter________________________________________     Method____________________    Rep___
* Continued*

SOLID, 6010B, SEP Totals                     SW846    6010B
Metals: AS CD CR CU NI PB SE ZN

SOLID, Mercury, SEP Totals                   SW846    7470A
SOLID, 160.3 MOD, Moisture, Percent (160     MCAWW    160.3 MOD

Client ID:Client ID: OU1-SS-SB301-0-1 - Step1OU1-SS-SB301-0-1 - Step1                                         
Date Sampled: 10/09/07      Time Sampled: 14:32
LAB ID: H7J110169-009       Matrix: SOLID

Parameter________________________________________     Method____________________    Rep___
SOLID, 6010B SEP Step 1                      SW846    6010B

Metals: AS CD CR CU NI PB SE ZN
SOLID, Mercury, SEP Step 1                   SW846    7470A
SOLID, 160.3 MOD, Moisture, Percent (160     MCAWW    160.3 MOD

Client ID:Client ID: OU1-SS-SB301-0-1 - Step2OU1-SS-SB301-0-1 - Step2                                         
Date Sampled: 10/09/07      Time Sampled: 14:32
LAB ID: H7J110169-010       Matrix: SOLID

Parameter________________________________________     Method____________________    Rep___
SOLID, 6010B, SEP Step 2                     SW846    6010B

Metals: AS CD CR CU NI PB SE ZN
SOLID, Mercury, SEP Step 2                   SW846    7470A
SOLID, 160.3 MOD, Moisture, Percent (160     MCAWW    160.3 MOD

Client ID:Client ID: OU1-SS-SB301-0-1 - Step3OU1-SS-SB301-0-1 - Step3                                         
Date Sampled: 10/09/07      Time Sampled: 14:32
LAB ID: H7J110169-011       Matrix: SOLID

Parameter________________________________________     Method____________________    Rep___
SOLID, 6010B, SEP Step 3                     SW846    6010B

Metals: AS CD CR CU NI PB SE ZN
SOLID, Mercury, SEP Step 3                   SW846    7470A
SOLID, 160.3 MOD, Moisture, Percent (160     MCAWW    160.3 MOD

Client ID:Client ID: OU1-SS-SB301-0-1 - Step4OU1-SS-SB301-0-1 - Step4                                         
Date Sampled: 10/09/07      Time Sampled: 14:32
LAB ID: H7J110169-012       Matrix: SOLID

Parameter________________________________________     Method____________________    Rep___

TestAmerica Laboratories, Inc.
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RSR011             TESTAMERICA LABORATORIES, INC.TESTAMERICA LABORATORIES, INC.             Run Date: 10/11/07
SAMPLE CONFIRMATION REPORTSAMPLE CONFIRMATION REPORT               Page    :        4

Time    : 22:06:59
Client______Client                                    TestAmericaTestAmerica                             
Project : Carus Chemical Company          Date Rec: 10/11/07
Number  : FR1347                          Quote No: 076168
Manager : Nandra Weeks                    Manager : Linda McWhirter

Due Dates_________Due Dates
Preliminary: 10/25/07
Hard Copy  : 10/25/07                     Analytical TAT: 14

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Client ID:Client ID: OU1-SS-SB301-0-1 - Step4OU1-SS-SB301-0-1 - Step4                                         
Date Sampled: 10/09/07      Time Sampled: 14:32
LAB ID: H7J110169-012       Matrix: SOLID

Parameter________________________________________     Method____________________    Rep___
* Continued*

SOLID, 6010B, SEP Step 4                     SW846    6010B
Metals: AS CD CR CU NI PB SE ZN

SOLID, Mercury, SEP Step 4                   SW846    7470A
SOLID, 160.3 MOD, Moisture, Percent (160     MCAWW    160.3 MOD

Client ID:Client ID: OU1-SS-SB301-0-1 - Step5OU1-SS-SB301-0-1 - Step5                                         
Date Sampled: 10/09/07      Time Sampled: 14:32
LAB ID: H7J110169-013       Matrix: SOLID

Parameter________________________________________     Method____________________    Rep___
SOLID, 6010B, SEP Step 5                     SW846    6010B

Metals: AS CD CR CU NI PB SE ZN
SOLID, Mercury, SEP Step 5                   SW846    7470A
SOLID, 160.3 MOD, Moisture, Percent (160     MCAWW    160.3 MOD

Client ID:Client ID: OU1-SS-SB301-0-1 - Step6OU1-SS-SB301-0-1 - Step6                                         
Date Sampled: 10/09/07      Time Sampled: 14:32
LAB ID: H7J110169-014       Matrix: SOLID

Parameter________________________________________     Method____________________    Rep___
SOLID,6010B, SEP Step 6                      SW846    6010B

Metals: AS CD CR CU NI PB SE ZN
SOLID, Mercury, SEP Step 6                   SW846    7470A
SOLID, 160.3 MOD, Moisture, Percent (160     MCAWW    160.3 MOD

Client ID:Client ID: OU1-SS-SB301-0-1 - Step7OU1-SS-SB301-0-1 - Step7                                         
Date Sampled: 10/09/07      Time Sampled: 14:32
LAB ID: H7J110169-015       Matrix: SOLID

Parameter________________________________________     Method____________________    Rep___
SOLID, 6010B, SEP Step 7                     SW846    6010B

Metals: AS CD CR CU NI PB SE ZN
SOLID, Mercury, SEP Step 7                   SW846    7470A
SOLID, 160.3 MOD, Moisture, Percent (160     MCAWW    160.3 MOD

Client ID:Client ID: OU1-SS-SB301-0-1 - TotalsOU1-SS-SB301-0-1 - Totals                                        
Date Sampled: 10/09/07      Time Sampled: 14:32
LAB ID: H7J110169-016       Matrix: SOLID

Parameter________________________________________     Method____________________    Rep___

TestAmerica Laboratories, Inc.
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RSR011             TESTAMERICA LABORATORIES, INC.TESTAMERICA LABORATORIES, INC.             Run Date: 10/11/07
SAMPLE CONFIRMATION REPORTSAMPLE CONFIRMATION REPORT               Page    :        5

Time    : 22:06:59
Client______Client                                    TestAmericaTestAmerica                             
Project : Carus Chemical Company          Date Rec: 10/11/07
Number  : FR1347                          Quote No: 076168
Manager : Nandra Weeks                    Manager : Linda McWhirter

Due Dates_________Due Dates
Preliminary: 10/25/07
Hard Copy  : 10/25/07                     Analytical TAT: 14

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Client ID:Client ID: OU1-SS-SB301-0-1 - TotalsOU1-SS-SB301-0-1 - Totals                                        
Date Sampled: 10/09/07      Time Sampled: 14:32
LAB ID: H7J110169-016       Matrix: SOLID

Parameter________________________________________     Method____________________    Rep___
* Continued*

SOLID, 6010B, SEP Totals                     SW846    6010B
Metals: AS CD CR CU NI PB SE ZN

SOLID, Mercury, SEP Totals                   SW846    7470A
SOLID, 160.3 MOD, Moisture, Percent (160     MCAWW    160.3 MOD

Client ID:Client ID: OU1-SS-SB304-58-59 - Step1OU1-SS-SB304-58-59 - Step1                                       
Date Sampled: 10/10/07      Time Sampled: 16:22
LAB ID: H7J110169-017       Matrix: SOLID

Parameter________________________________________     Method____________________    Rep___
SOLID, 6010B SEP Step 1                      SW846    6010B

Metals: AS CD CR CU NI PB SE ZN
SOLID, Mercury, SEP Step 1                   SW846    7470A
SOLID, 160.3 MOD, Moisture, Percent (160     MCAWW    160.3 MOD

Client ID:Client ID: OU1-SS-SB304-58-59 - Step2OU1-SS-SB304-58-59 - Step2                                       
Date Sampled: 10/10/07      Time Sampled: 16:22
LAB ID: H7J110169-018       Matrix: SOLID

Parameter________________________________________     Method____________________    Rep___
SOLID, 6010B, SEP Step 2                     SW846    6010B

Metals: AS CD CR CU NI PB SE ZN
SOLID, Mercury, SEP Step 2                   SW846    7470A
SOLID, 160.3 MOD, Moisture, Percent (160     MCAWW    160.3 MOD

Client ID:Client ID: OU1-SS-SB304-58-59 - Step3OU1-SS-SB304-58-59 - Step3                                       
Date Sampled: 10/10/07      Time Sampled: 16:22
LAB ID: H7J110169-019       Matrix: SOLID

Parameter________________________________________     Method____________________    Rep___
SOLID, 6010B, SEP Step 3                     SW846    6010B

Metals: AS CD CR CU NI PB SE ZN
SOLID, Mercury, SEP Step 3                   SW846    7470A
SOLID, 160.3 MOD, Moisture, Percent (160     MCAWW    160.3 MOD

Client ID:Client ID: OU1-SS-SB304-58-59 - Step4OU1-SS-SB304-58-59 - Step4                                       
Date Sampled: 10/10/07      Time Sampled: 16:22
LAB ID: H7J110169-020       Matrix: SOLID

Parameter________________________________________     Method____________________    Rep___

TestAmerica Laboratories, Inc.
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RSR011             TESTAMERICA LABORATORIES, INC.TESTAMERICA LABORATORIES, INC.             Run Date: 10/11/07
SAMPLE CONFIRMATION REPORTSAMPLE CONFIRMATION REPORT               Page    :        6

Time    : 22:06:59
Client______Client                                    TestAmericaTestAmerica                             
Project : Carus Chemical Company          Date Rec: 10/11/07
Number  : FR1347                          Quote No: 076168
Manager : Nandra Weeks                    Manager : Linda McWhirter

Due Dates_________Due Dates
Preliminary: 10/25/07
Hard Copy  : 10/25/07                     Analytical TAT: 14

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Client ID:Client ID: OU1-SS-SB304-58-59 - Step4OU1-SS-SB304-58-59 - Step4                                       
Date Sampled: 10/10/07      Time Sampled: 16:22
LAB ID: H7J110169-020       Matrix: SOLID

Parameter________________________________________     Method____________________    Rep___
* Continued*

SOLID, 6010B, SEP Step 4                     SW846    6010B
Metals: AS CD CR CU NI PB SE ZN

SOLID, Mercury, SEP Step 4                   SW846    7470A
SOLID, 160.3 MOD, Moisture, Percent (160     MCAWW    160.3 MOD

Client ID:Client ID: OU1-SS-SB304-58-59 - Step5OU1-SS-SB304-58-59 - Step5                                       
Date Sampled: 10/10/07      Time Sampled: 16:22
LAB ID: H7J110169-021       Matrix: SOLID

Parameter________________________________________     Method____________________    Rep___
SOLID, 6010B, SEP Step 5                     SW846    6010B

Metals: AS CD CR CU NI PB SE ZN
SOLID, Mercury, SEP Step 5                   SW846    7470A
SOLID, 160.3 MOD, Moisture, Percent (160     MCAWW    160.3 MOD

Client ID:Client ID: OU1-SS-SB304-58-59 - Step6OU1-SS-SB304-58-59 - Step6                                       
Date Sampled: 10/10/07      Time Sampled: 16:22
LAB ID: H7J110169-022       Matrix: SOLID

Parameter________________________________________     Method____________________    Rep___
SOLID,6010B, SEP Step 6                      SW846    6010B

Metals: AS CD CR CU NI PB SE ZN
SOLID, Mercury, SEP Step 6                   SW846    7470A
SOLID, 160.3 MOD, Moisture, Percent (160     MCAWW    160.3 MOD

Client ID:Client ID: OU1-SS-SB304-58-59 - Step7OU1-SS-SB304-58-59 - Step7                                       
Date Sampled: 10/10/07      Time Sampled: 16:22
LAB ID: H7J110169-023       Matrix: SOLID

Parameter________________________________________     Method____________________    Rep___
SOLID, 6010B, SEP Step 7                     SW846    6010B

Metals: AS CD CR CU NI PB SE ZN
SOLID, Mercury, SEP Step 7                   SW846    7470A
SOLID, 160.3 MOD, Moisture, Percent (160     MCAWW    160.3 MOD

Client ID:Client ID: OU1-SS-SB304-58-59 - TotalsOU1-SS-SB304-58-59 - Totals                                      
Date Sampled: 10/10/07      Time Sampled: 16:22
LAB ID: H7J110169-024       Matrix: SOLID

Parameter________________________________________     Method____________________    Rep___

TestAmerica Laboratories, Inc.

Appendix G-4-1a: Data Validation Reports, COCs, Analytical Lab Reports 
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RSR011             TESTAMERICA LABORATORIES, INC.TESTAMERICA LABORATORIES, INC.             Run Date: 10/11/07
SAMPLE CONFIRMATION REPORTSAMPLE CONFIRMATION REPORT               Page    :        7

Time    : 22:06:59
Client______Client                                    TestAmericaTestAmerica                             
Project : Carus Chemical Company          Date Rec: 10/11/07
Number  : FR1347                          Quote No: 076168
Manager : Nandra Weeks                    Manager : Linda McWhirter

Due Dates_________Due Dates
Preliminary: 10/25/07
Hard Copy  : 10/25/07                     Analytical TAT: 14

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Client ID:Client ID: OU1-SS-SB304-58-59 - TotalsOU1-SS-SB304-58-59 - Totals                                      
Date Sampled: 10/10/07      Time Sampled: 16:22
LAB ID: H7J110169-024       Matrix: SOLID

Parameter________________________________________     Method____________________    Rep___
* Continued*

SOLID, 6010B, SEP Totals                     SW846    6010B
Metals: AS CD CR CU NI PB SE ZN

SOLID, Mercury, SEP Totals                   SW846    7470A
SOLID, 160.3 MOD, Moisture, Percent (160     MCAWW    160.3 MOD

TestAmerica Laboratories, Inc.

Appendix G-4-1a: Data Validation Reports, COCs, Analytical Lab Reports 
Matthiessen & Hegeler Zinc Site 
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RSR011             TESTAMERICA LABORATORIES, INC.TESTAMERICA LABORATORIES, INC.             Run Date: 10/12/07
SAMPLE CONFIRMATION REPORTSAMPLE CONFIRMATION REPORT               Page    :        1

Time    : 22:05:19
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
The following samples have been received by TestAmerica Laboratories, Inc. at
Knoxville, Tennessee.  Please verify that the sample ID's and the requested
tests are correct.  Contact the TestAmerica project manager listed below to
resolve any discrepancies.

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Report to:Report to:                                Bill to:Bill to:
Nandra Weeks                              Jill Johnson
GeoSyntec Consultants                     GeoSyntec Consultants
2258 Riverside Ave                        2258 Riverside Ave
Jacksonville, FL32204                     Jacksonville,  FL 32204

Client______Client                                    TestAmericaTestAmerica                             
Project : Carus Chemical Company          Date Rec: 10/12/07
Number  :                                 Quote No: 076168
Manager : Nandra Weeks                    Manager : Linda McWhirter

Due Dates_________Due Dates
Preliminary: 10/26/07
Hard Copy  : 10/26/07                     Analytical TAT: 14

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Client ID:Client ID: OU1-SS-SB303-89-90 - Step1OU1-SS-SB303-89-90 - Step1                                       
Date Sampled: 10/11/07      Time Sampled: 15:32
LAB ID: H7J120107-001       Matrix: SOLID

Parameter________________________________________     Method____________________    Rep___
SOLID, 6010B SEP Step 1                      SW846    6010B

Metals: AS CD CR CU NI PB SE ZN
SOLID, Mercury, SEP Step 1                   SW846    7470A
SOLID, 160.3 MOD, Moisture, Percent (160     MCAWW    160.3 MOD

Client ID:Client ID: OU1-SS-SB303-89-90 - Step2OU1-SS-SB303-89-90 - Step2                                       
Date Sampled: 10/11/07      Time Sampled: 15:32
LAB ID: H7J120107-002       Matrix: SOLID

Parameter________________________________________     Method____________________    Rep___
SOLID, 6010B, SEP Step 2                     SW846    6010B

Metals: AS CD CR CU NI PB SE ZN
SOLID, Mercury, SEP Step 2                   SW846    7470A
SOLID, 160.3 MOD, Moisture, Percent (160     MCAWW    160.3 MOD

Client ID:Client ID: OU1-SS-SB303-89-90 - Step3OU1-SS-SB303-89-90 - Step3                                       
Date Sampled: 10/11/07      Time Sampled: 15:32
LAB ID: H7J120107-003       Matrix: SOLID

Parameter________________________________________     Method____________________    Rep___
SOLID, 6010B, SEP Step 3                     SW846    6010B

Metals: AS CD CR CU NI PB SE ZN
SOLID, Mercury, SEP Step 3                   SW846    7470A
SOLID, 160.3 MOD, Moisture, Percent (160     MCAWW    160.3 MOD

Client ID:Client ID: OU1-SS-SB303-89-90 - Step4OU1-SS-SB303-89-90 - Step4                                       
Date Sampled: 10/11/07      Time Sampled: 15:32
LAB ID: H7J120107-004       Matrix: SOLID

TestAmerica Laboratories, Inc.
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Parameter________________________________________     Method____________________    Rep___

TestAmerica Laboratories, Inc.
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RSR011             TESTAMERICA LABORATORIES, INC.TESTAMERICA LABORATORIES, INC.             Run Date: 10/12/07
SAMPLE CONFIRMATION REPORTSAMPLE CONFIRMATION REPORT               Page    :        2

Time    : 22:05:19
Client______Client                                    TestAmericaTestAmerica                             
Project : Carus Chemical Company          Date Rec: 10/12/07
Number  :                                 Quote No: 076168
Manager : Nandra Weeks                    Manager : Linda McWhirter

Due Dates_________Due Dates
Preliminary: 10/26/07
Hard Copy  : 10/26/07                     Analytical TAT: 14

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Client ID:Client ID: OU1-SS-SB303-89-90 - Step4OU1-SS-SB303-89-90 - Step4                                       
Date Sampled: 10/11/07      Time Sampled: 15:32
LAB ID: H7J120107-004       Matrix: SOLID

Parameter________________________________________     Method____________________    Rep___
* Continued*

SOLID, 6010B, SEP Step 4                     SW846    6010B
Metals: AS CD CR CU NI PB SE ZN

SOLID, Mercury, SEP Step 4                   SW846    7470A
SOLID, 160.3 MOD, Moisture, Percent (160     MCAWW    160.3 MOD

Client ID:Client ID: OU1-SS-SB303-89-90 - Step5OU1-SS-SB303-89-90 - Step5                                       
Date Sampled: 10/11/07      Time Sampled: 15:32
LAB ID: H7J120107-005       Matrix: SOLID

Parameter________________________________________     Method____________________    Rep___
SOLID, 6010B, SEP Step 5                     SW846    6010B

Metals: AS CD CR CU NI PB SE ZN
SOLID, Mercury, SEP Step 5                   SW846    7470A
SOLID, 160.3 MOD, Moisture, Percent (160     MCAWW    160.3 MOD

Client ID:Client ID: OU1-SS-SB303-89-90 - Step6OU1-SS-SB303-89-90 - Step6                                       
Date Sampled: 10/11/07      Time Sampled: 15:32
LAB ID: H7J120107-006       Matrix: SOLID

Parameter________________________________________     Method____________________    Rep___
SOLID,6010B, SEP Step 6                      SW846    6010B

Metals: AS CD CR CU NI PB SE ZN
SOLID, Mercury, SEP Step 6                   SW846    7470A
SOLID, 160.3 MOD, Moisture, Percent (160     MCAWW    160.3 MOD

Client ID:Client ID: OU1-SS-SB303-89-90 - Step7OU1-SS-SB303-89-90 - Step7                                       
Date Sampled: 10/11/07      Time Sampled: 15:32
LAB ID: H7J120107-007       Matrix: SOLID

Parameter________________________________________     Method____________________    Rep___
SOLID, 6010B, SEP Step 7                     SW846    6010B

Metals: AS CD CR CU NI PB SE ZN
SOLID, Mercury, SEP Step 7                   SW846    7470A
SOLID, 160.3 MOD, Moisture, Percent (160     MCAWW    160.3 MOD

Client ID:Client ID: OU1-SS-SB303-89-90 - TotalsOU1-SS-SB303-89-90 - Totals                                      
Date Sampled: 10/11/07      Time Sampled: 15:32
LAB ID: H7J120107-008       Matrix: SOLID

Parameter________________________________________     Method____________________    Rep___

TestAmerica Laboratories, Inc.
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RSR011             TESTAMERICA LABORATORIES, INC.TESTAMERICA LABORATORIES, INC.             Run Date: 10/12/07
SAMPLE CONFIRMATION REPORTSAMPLE CONFIRMATION REPORT               Page    :        3

Time    : 22:05:19
Client______Client                                    TestAmericaTestAmerica                             
Project : Carus Chemical Company          Date Rec: 10/12/07
Number  :                                 Quote No: 076168
Manager : Nandra Weeks                    Manager : Linda McWhirter

Due Dates_________Due Dates
Preliminary: 10/26/07
Hard Copy  : 10/26/07                     Analytical TAT: 14

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Client ID:Client ID: OU1-SS-SB303-89-90 - TotalsOU1-SS-SB303-89-90 - Totals                                      
Date Sampled: 10/11/07      Time Sampled: 15:32
LAB ID: H7J120107-008       Matrix: SOLID

Parameter________________________________________     Method____________________    Rep___
* Continued*

SOLID, 6010B, SEP Totals                     SW846    6010B
Metals: AS CD CR CU NI PB SE ZN

SOLID, Mercury, SEP Totals                   SW846    7470A
SOLID, 160.3 MOD, Moisture, Percent (160     MCAWW    160.3 MOD

Client ID:Client ID: OU1-SS-SB303-108-109 - Step1OU1-SS-SB303-108-109 - Step1                                     
Date Sampled: 10/11/07      Time Sampled: 15:38
LAB ID: H7J120107-009       Matrix: SOLID

Parameter________________________________________     Method____________________    Rep___
SOLID, 6010B SEP Step 1                      SW846    6010B

Metals: AS CD CR CU NI PB SE ZN
SOLID, Mercury, SEP Step 1                   SW846    7470A
SOLID, 160.3 MOD, Moisture, Percent (160     MCAWW    160.3 MOD

Client ID:Client ID: OU1-SS-SB303-108-109 - Step2OU1-SS-SB303-108-109 - Step2                                     
Date Sampled: 10/11/07      Time Sampled: 15:38
LAB ID: H7J120107-010       Matrix: SOLID

Parameter________________________________________     Method____________________    Rep___
SOLID, 6010B, SEP Step 2                     SW846    6010B

Metals: AS CD CR CU NI PB SE ZN
SOLID, Mercury, SEP Step 2                   SW846    7470A
SOLID, 160.3 MOD, Moisture, Percent (160     MCAWW    160.3 MOD

Client ID:Client ID: OU1-SS-SB303-108-109 - Step3OU1-SS-SB303-108-109 - Step3                                     
Date Sampled: 10/11/07      Time Sampled: 15:38
LAB ID: H7J120107-011       Matrix: SOLID

Parameter________________________________________     Method____________________    Rep___
SOLID, 6010B, SEP Step 3                     SW846    6010B

Metals: AS CD CR CU NI PB SE ZN
SOLID, Mercury, SEP Step 3                   SW846    7470A
SOLID, 160.3 MOD, Moisture, Percent (160     MCAWW    160.3 MOD

Client ID:Client ID: OU1-SS-SB303-108-109 - Step4OU1-SS-SB303-108-109 - Step4                                     
Date Sampled: 10/11/07      Time Sampled: 15:38
LAB ID: H7J120107-012       Matrix: SOLID

Parameter________________________________________     Method____________________    Rep___

TestAmerica Laboratories, Inc.
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RSR011             TESTAMERICA LABORATORIES, INC.TESTAMERICA LABORATORIES, INC.             Run Date: 10/12/07
SAMPLE CONFIRMATION REPORTSAMPLE CONFIRMATION REPORT               Page    :        4

Time    : 22:05:19
Client______Client                                    TestAmericaTestAmerica                             
Project : Carus Chemical Company          Date Rec: 10/12/07
Number  :                                 Quote No: 076168
Manager : Nandra Weeks                    Manager : Linda McWhirter

Due Dates_________Due Dates
Preliminary: 10/26/07
Hard Copy  : 10/26/07                     Analytical TAT: 14

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Client ID:Client ID: OU1-SS-SB303-108-109 - Step4OU1-SS-SB303-108-109 - Step4                                     
Date Sampled: 10/11/07      Time Sampled: 15:38
LAB ID: H7J120107-012       Matrix: SOLID

Parameter________________________________________     Method____________________    Rep___
* Continued*

SOLID, 6010B, SEP Step 4                     SW846    6010B
Metals: AS CD CR CU NI PB SE ZN

SOLID, Mercury, SEP Step 4                   SW846    7470A
SOLID, 160.3 MOD, Moisture, Percent (160     MCAWW    160.3 MOD

Client ID:Client ID: OU1-SS-SB303-108-109 - Step5OU1-SS-SB303-108-109 - Step5                                     
Date Sampled: 10/11/07      Time Sampled: 15:38
LAB ID: H7J120107-013       Matrix: SOLID

Parameter________________________________________     Method____________________    Rep___
SOLID, 6010B, SEP Step 5                     SW846    6010B

Metals: AS CD CR CU NI PB SE ZN
SOLID, Mercury, SEP Step 5                   SW846    7470A
SOLID, 160.3 MOD, Moisture, Percent (160     MCAWW    160.3 MOD

Client ID:Client ID: OU1-SS-SB303-108-109 - Step6OU1-SS-SB303-108-109 - Step6                                     
Date Sampled: 10/11/07      Time Sampled: 15:38
LAB ID: H7J120107-014       Matrix: SOLID

Parameter________________________________________     Method____________________    Rep___
SOLID,6010B, SEP Step 6                      SW846    6010B

Metals: AS CD CR CU NI PB SE ZN
SOLID, Mercury, SEP Step 6                   SW846    7470A
SOLID, 160.3 MOD, Moisture, Percent (160     MCAWW    160.3 MOD

Client ID:Client ID: OU1-SS-SB303-108-109 - Step7OU1-SS-SB303-108-109 - Step7                                     
Date Sampled: 10/11/07      Time Sampled: 15:38
LAB ID: H7J120107-015       Matrix: SOLID

Parameter________________________________________     Method____________________    Rep___
SOLID, 6010B, SEP Step 7                     SW846    6010B

Metals: AS CD CR CU NI PB SE ZN
SOLID, Mercury, SEP Step 7                   SW846    7470A
SOLID, 160.3 MOD, Moisture, Percent (160     MCAWW    160.3 MOD

Client ID:Client ID: OU1-SS-SB303-108-109 - TotalsOU1-SS-SB303-108-109 - Totals                                    
Date Sampled: 10/11/07      Time Sampled: 15:38
LAB ID: H7J120107-016       Matrix: SOLID

Parameter________________________________________     Method____________________    Rep___

TestAmerica Laboratories, Inc.

Appendix G-4-1a: Data Validation Reports, COCs, Analytical Lab Reports 
Matthiessen & Hegeler Zinc Site 

Final Remedial Investigation Report



RSR011             TESTAMERICA LABORATORIES, INC.TESTAMERICA LABORATORIES, INC.             Run Date: 10/12/07
SAMPLE CONFIRMATION REPORTSAMPLE CONFIRMATION REPORT               Page    :        5

Time    : 22:05:19
Client______Client                                    TestAmericaTestAmerica                             
Project : Carus Chemical Company          Date Rec: 10/12/07
Number  :                                 Quote No: 076168
Manager : Nandra Weeks                    Manager : Linda McWhirter

Due Dates_________Due Dates
Preliminary: 10/26/07
Hard Copy  : 10/26/07                     Analytical TAT: 14

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Client ID:Client ID: OU1-SS-SB303-108-109 - TotalsOU1-SS-SB303-108-109 - Totals                                    
Date Sampled: 10/11/07      Time Sampled: 15:38
LAB ID: H7J120107-016       Matrix: SOLID

Parameter________________________________________     Method____________________    Rep___
* Continued*

SOLID, 6010B, SEP Totals                     SW846    6010B
Metals: AS CD CR CU NI PB SE ZN

SOLID, Mercury, SEP Totals                   SW846    7470A
SOLID, 160.3 MOD, Moisture, Percent (160     MCAWW    160.3 MOD

Client ID:Client ID: OU1-SS-SB406-89-90 - Step1OU1-SS-SB406-89-90 - Step1                                       
Date Sampled: 10/11/07      Time Sampled: 10:33
LAB ID: H7J120107-017       Matrix: SOLID

Parameter________________________________________     Method____________________    Rep___
SOLID, 6010B SEP Step 1                      SW846    6010B

Metals: AS CD CR CU NI PB SE ZN
SOLID, Mercury, SEP Step 1                   SW846    7470A
SOLID, 160.3 MOD, Moisture, Percent (160     MCAWW    160.3 MOD

Client ID:Client ID: OU1-SS-SB406-89-90 - Step2OU1-SS-SB406-89-90 - Step2                                       
Date Sampled: 10/11/07      Time Sampled: 10:33
LAB ID: H7J120107-018       Matrix: SOLID

Parameter________________________________________     Method____________________    Rep___
SOLID, 6010B, SEP Step 2                     SW846    6010B

Metals: AS CD CR CU NI PB SE ZN
SOLID, Mercury, SEP Step 2                   SW846    7470A
SOLID, 160.3 MOD, Moisture, Percent (160     MCAWW    160.3 MOD

Client ID:Client ID: OU1-SS-SB406-89-90 - Step3OU1-SS-SB406-89-90 - Step3                                       
Date Sampled: 10/11/07      Time Sampled: 10:33
LAB ID: H7J120107-019       Matrix: SOLID

Parameter________________________________________     Method____________________    Rep___
SOLID, 6010B, SEP Step 3                     SW846    6010B

Metals: AS CD CR CU NI PB SE ZN
SOLID, Mercury, SEP Step 3                   SW846    7470A
SOLID, 160.3 MOD, Moisture, Percent (160     MCAWW    160.3 MOD

Client ID:Client ID: OU1-SS-SB406-89-90 - Step4OU1-SS-SB406-89-90 - Step4                                       
Date Sampled: 10/11/07      Time Sampled: 10:33
LAB ID: H7J120107-020       Matrix: SOLID

Parameter________________________________________     Method____________________    Rep___

TestAmerica Laboratories, Inc.

Appendix G-4-1a: Data Validation Reports, COCs, Analytical Lab Reports 
Matthiessen & Hegeler Zinc Site 

Final Remedial Investigation Report



RSR011             TESTAMERICA LABORATORIES, INC.TESTAMERICA LABORATORIES, INC.             Run Date: 10/12/07
SAMPLE CONFIRMATION REPORTSAMPLE CONFIRMATION REPORT               Page    :        6

Time    : 22:05:19
Client______Client                                    TestAmericaTestAmerica                             
Project : Carus Chemical Company          Date Rec: 10/12/07
Number  :                                 Quote No: 076168
Manager : Nandra Weeks                    Manager : Linda McWhirter

Due Dates_________Due Dates
Preliminary: 10/26/07
Hard Copy  : 10/26/07                     Analytical TAT: 14

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Client ID:Client ID: OU1-SS-SB406-89-90 - Step4OU1-SS-SB406-89-90 - Step4                                       
Date Sampled: 10/11/07      Time Sampled: 10:33
LAB ID: H7J120107-020       Matrix: SOLID

Parameter________________________________________     Method____________________    Rep___
* Continued*

SOLID, 6010B, SEP Step 4                     SW846    6010B
Metals: AS CD CR CU NI PB SE ZN

SOLID, Mercury, SEP Step 4                   SW846    7470A
SOLID, 160.3 MOD, Moisture, Percent (160     MCAWW    160.3 MOD

Client ID:Client ID: OU1-SS-SB406-89-90 - Step5OU1-SS-SB406-89-90 - Step5                                       
Date Sampled: 10/11/07      Time Sampled: 10:33
LAB ID: H7J120107-021       Matrix: SOLID

Parameter________________________________________     Method____________________    Rep___
SOLID, 6010B, SEP Step 5                     SW846    6010B

Metals: AS CD CR CU NI PB SE ZN
SOLID, Mercury, SEP Step 5                   SW846    7470A
SOLID, 160.3 MOD, Moisture, Percent (160     MCAWW    160.3 MOD

Client ID:Client ID: OU1-SS-SB406-89-90 - Step6OU1-SS-SB406-89-90 - Step6                                       
Date Sampled: 10/11/07      Time Sampled: 10:33
LAB ID: H7J120107-022       Matrix: SOLID

Parameter________________________________________     Method____________________    Rep___
SOLID,6010B, SEP Step 6                      SW846    6010B

Metals: AS CD CR CU NI PB SE ZN
SOLID, Mercury, SEP Step 6                   SW846    7470A
SOLID, 160.3 MOD, Moisture, Percent (160     MCAWW    160.3 MOD

Client ID:Client ID: OU1-SS-SB406-89-90 - Step7OU1-SS-SB406-89-90 - Step7                                       
Date Sampled: 10/11/07      Time Sampled: 10:33
LAB ID: H7J120107-023       Matrix: SOLID

Parameter________________________________________     Method____________________    Rep___
SOLID, 6010B, SEP Step 7                     SW846    6010B

Metals: AS CD CR CU NI PB SE ZN
SOLID, Mercury, SEP Step 7                   SW846    7470A
SOLID, 160.3 MOD, Moisture, Percent (160     MCAWW    160.3 MOD

Client ID:Client ID: OU1-SS-SB406-89-90 - TotalsOU1-SS-SB406-89-90 - Totals                                      
Date Sampled: 10/11/07      Time Sampled: 10:33
LAB ID: H7J120107-024       Matrix: SOLID

Parameter________________________________________     Method____________________    Rep___

TestAmerica Laboratories, Inc.

Appendix G-4-1a: Data Validation Reports, COCs, Analytical Lab Reports 
Matthiessen & Hegeler Zinc Site 

Final Remedial Investigation Report



RSR011             TESTAMERICA LABORATORIES, INC.TESTAMERICA LABORATORIES, INC.             Run Date: 10/12/07
SAMPLE CONFIRMATION REPORTSAMPLE CONFIRMATION REPORT               Page    :        7

Time    : 22:05:19
Client______Client                                    TestAmericaTestAmerica                             
Project : Carus Chemical Company          Date Rec: 10/12/07
Number  :                                 Quote No: 076168
Manager : Nandra Weeks                    Manager : Linda McWhirter

Due Dates_________Due Dates
Preliminary: 10/26/07
Hard Copy  : 10/26/07                     Analytical TAT: 14

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Client ID:Client ID: OU1-SS-SB406-89-90 - TotalsOU1-SS-SB406-89-90 - Totals                                      
Date Sampled: 10/11/07      Time Sampled: 10:33
LAB ID: H7J120107-024       Matrix: SOLID

Parameter________________________________________     Method____________________    Rep___
* Continued*

SOLID, 6010B, SEP Totals                     SW846    6010B
Metals: AS CD CR CU NI PB SE ZN

SOLID, Mercury, SEP Totals                   SW846    7470A
SOLID, 160.3 MOD, Moisture, Percent (160     MCAWW    160.3 MOD

TestAmerica Laboratories, Inc.

Appendix G-4-1a: Data Validation Reports, COCs, Analytical Lab Reports 
Matthiessen & Hegeler Zinc Site 

Final Remedial Investigation Report



Appendix G-4-10
VOC Results for Groundwater Samples Collected from the Plant Area

Matthiessen and Hegeler Zinc Company Site

Location ID G-02 G-101 G-103 G-106 G-103 G-106 MW-A MW-A
Sample ID G-02 G101 G103 G106 OU1-GW-G-103-0712 OU1-GW-G-106-0712 OU1-GW-MW404-0712 OU1-GW-MW-A-0712

Date 11/15/1993 11/1/1991 11/1/1991 11/1/1991 12/3/2007 12/4/2007 12/5/2007 12/5/2007
Units µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L

Total or Dissolved T T T T T T T T

Analyte CAS # Tapwater RSL 
(µg/L) MCL (µg/L)

1,1,1-Trichloroethane 71-55-6 9,100 200 10.0 U 10.0 U 10.0 U 10.0 U 1.0 U 1.0 U 1.0 U 1.0 U
1,1,2,2-Tetrachloroethane 79-34-5 0.067 NS 10.0 U 10.0 U 10.0 U 10.0 U 1.0 U 1.0 U 1.0 U 1.0 U
1,1,2-Trichloroethane 79-00-5 0.24 5 10.0 U 10.0 U 10.0 U 10.0 U 1.0 U 1.0 U 1.0 U 1.0 U
1,1-Dichloroethane 75-34-3 2.4 NS 10.0 U 10.0 U 10.0 U 10.0 U 1.0 U 1.0 U 1.0 U 1.0 U
1,1-Dichloroethene 75-35-4 340 7 10.0 U 10.0 U 10.0 U 10.0 U 1.0 U 1.0 U 1.0 U 1.0 U
1,2,4-Trichlorobenzene 120-82-1 2.3 70 NM NM NM NM 1.0 U 1.0 U 1.0 U 1.0 U
1,2-Dibromo-3-chloropropane 96-12-8 0.00032 0.2 NM NM NM NM 2.0 U 2.0 U 2.0 U 2.0 U
1,2-Dibromoethane 106-93-4 0.0065 0.05 NM NM NM NM 1.0 U 1.0 U 1.0 U 1.0 U
1,2-Dichlorobenzene 95-50-1 370 600 NM NM NM NM 1.0 U 1.0 U 1.0 U 1.0 U
1,2-Dichloroethane 107-06-2 0.15 5 10.0 U 10.0 U 10.0 U 10.0 U 1.6 1.0 U 1.0 U 1.0 U
1,2-Dichloropropane 78-87-5 0.39 5 10.0 U 10.0 U 10.0 U 10.0 U 1.0 U 1.0 U 1.0 U 1.0 U
1,3-Dichlorobenzene 541-73-1 0.43 75 NM NM NM NM 1.0 U 1.0 U 1.0 U 1.0 U
1,4-Dichlorobenzene 106-46-7 0.43 75 NM NM NM NM 1.0 U 1.0 U 1.0 U 1.0 U
2-Butanone (MEK) 78-93-3 7,100 NS 10.0 U 10.0 U 10.0 U 10.0 U 5.0 U 5.0 U 5.0 U 5.0 U
2-Hexanone 591-78-6 47 NS 10.0 U 10.0 U 10.0 U 10.0 U 5.0 U 5.0 U 5.0 U 5.0 U
4-Methyl-2-pentanone 108-10-1 2,000 NS 10.0 U 10.0 U 10.0 U 10.0 U 5.0 U 5.0 U 5.0 U 5.0 U
Acetone 67-64-1 22,000 NS 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U
Benzene 71-43-2 0.41 5 10.0 U 10.0 U 10.0 U 10.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Bromoform 75-25-2 8.5 NS 10.0 U 10.0 U 10.0 U 10.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Bromomethane 74-83-9 8.7 NS 10.0 U 10.0 U 10.0 U 10.0 U 2.0 U 2.0 U 2.0 U 2.0 U
Carbon disulfide 75-15-0 1,000 NS 10.0 U 10.0 U 10.0 U 10.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Carbon tetrachloride 56-23-5 0.2 5 10.0 U 10.0 U 10.0 U 10.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Chlorobenzene 108-90-7 91 100 10.0 U 10.0 U 10.0 U 10.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Chloroethane 75-00-3 21,000 NS 10.0 U 10.0 U 10.0 U 10.0 U 2.0 U 2.0 U 2.0 U 2.0 U
Chloroform 67-66-3 0.19 NS 10.0 U 10.0 U 10.0 U 10.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Chloromethane 74-87-3 190 NS 10.0 U 10.0 U 10.0 U 10.0 U 2.0 U 2.0 U 2.0 U 2.0 U
cis/trans-1,2-Dichloroethene 540-59-0 NS NS 10.0 U 10.0 U 10.0 U 10.0 U NM NM NM NM
cis-1,2-Dichloroethene 156-59-2 370 70 NM NM NM NM 1.0 U 1.0 U 1.0 U 1.0 U
cis-1,3-Dichloropropene 10061-01-5 0.43 NS 10.0 U 10.0 U 10.0 U 10.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Cyclohexane 110-82-7 13,000 NS NM NM NM NM 1.0 U 1.0 U 1.0 U 1.0 U
Dibromochloromethane 124-48-1 0.15 NS 10.0 U 10.0 U 10.0 U 10.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Dichlorobromomethane 75-27-4 0.12 NS 10.0 U 10.0 U 10.0 U 10.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Dichloromethane (Methylene chloride) 75-09-2 4.8 5 10.0 U 10.0 U 10.0 U 10.0 U 1.0 U 1.0 U 0.26 J 0.24 J
Ethyl benzene 100-41-4 1.5 700 10.0 U 10.0 U 10.0 U 10.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Freon-11 75-69-4 1,300 NS NM NM NM NM 1.0 U 1.0 U 1.0 U 1.0 U
Freon-113 76-13-1 59,000 NS NM NM NM NM 1.0 U 1.0 U 1.0 U 1.0 U
Freon-12 75-71-8 390 NS NM NM NM NM 1.0 U 1.0 U 1.0 U 1.0 U
Isopropylbenzene 98-82-8 680 NS NM NM NM NM 1.0 U 1.0 U 1.0 U 1.0 U
m&p-Xylene XYLMP NS NS NM NM NM NM 1.0 U 1.0 U 1.0 U 1.0 U
Methyl acetate 79-20-9 37,000 NS NM NM NM NM 10.0 U 10.0 U 10.0 U 10.0 U
Methyl tertbutyl ether (MTBE) 1634-04-4 12 NS NM NM NM NM 1.0 U 1.0 U 1.0 U 1.0 U
Methylcyclohexane 108-87-2 13,000 NS NM NM NM NM 1.0 U 1.0 U 1.0 U 1.0 U
o-Xylene 95-47-6 1,200 NS NM NM NM NM 1.0 U 1.0 U 1.0 U 1.0 U
Styrene 100-42-5 1,600 100 10.0 U 10.0 U 10.0 U 10.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Tetrachloroethene 127-18-4 0.11 5 10.0 U 10.0 U 10.0 U 10.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Toluene 108-88-3 2,300 1,000 10.0 U 10.0 U 10.0 U 10.0 U 1.0 U 1.0 U 1.0 U 1.0 U
trans-1,2-Dichloroethene 156-60-5 110 100 NM NM NM NM 1.0 U 1.0 U 1.0 U 1.0 U
trans-1,3-Dichloropropene 10061-02-6 0.43 NS 10.0 U 10.0 U 10.0 U 10.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Trichloroethene 79-01-6 2 5 10.0 U 10.0 U 10.0 U 10.0 U 0.65 J 1.0 U 1.0 U 1.0 U
Vinyl chloride 75-01-4 0.016 2 10.0 U 10.0 U 10.0 U 10.0 U 0.55 J 1.0 U 1.0 U 1.0 U
Xylenes (unspecified) XYLENES NS NS 10.0 U 10.0 U 10.0 U 10.0 U NM NM NM NM

Notes:
Exceedance of Tapwater RSL and/or MCL

1,000 Bold indicates a detection
J Estimated
U Non-Detect

NM Not Measured
NS No applicable standard
T Total

G:\CWP\CWR1710 Carus RI Report\RI Report (Draft)\Draft 5 - Response to Comments\Appendices\Final\G-4-10 GW VOCs.xlsx Page 1 of 1



Appendix G-4-10
VOC Results for Groundwater Samples Collected from the Slag Pile

Matthiessen and Hegeler Zinc Company Site

Location ID MW-2 MW-322H MW-1 P-6
Sample ID OU1-GW-MW2-0801 OU1-GW-MW-322-H MW-1 P-6

Date 1/14/2008 1/15/2008 11/16/1993 11/8/1994
Units µg/L µg/L µg/L µg/L

Total or Dissolved T T T T

Analyte CAS # Tapwater RSL 
(µg/L) MCL (µg/L)

1,1,1-Trichloroethane 71-55-6 9100 200 1.0 U 1.0 U 10.0 U NM
1,1,2,2-Tetrachloroethane 79-34-5 0 NS 1.0 U 1.0 U 10.0 U NM
1,1,2-Trichloroethane 79-00-5 0 5 1.0 U 1.0 U 10.0 U NM
1,1-Dichloroethane 75-34-3 2 NS 1.0 U 1.0 U 10.0 U NM
1,1-Dichloroethene 75-35-4 340 7 1.0 U 1.0 U 10.0 U NM
1,2,4-Trichlorobenzene 120-82-1 2 70 1.0 U 1.0 U NM NM
1,2-Dibromo-3-chloropropane 96-12-8 0 0 2.0 U 2.0 U NM NM
1,2-Dibromoethane 106-93-4 0 0 1.0 U 1.0 U NM NM
1,2-Dichlorobenzene 95-50-1 370 600 1.0 U 1.0 U NM NM
1,2-Dichloroethane 107-06-2 0 5 1.0 U 1.0 U 10.0 U NM
1,2-Dichloropropane 78-87-5 0 5 1.0 U 1.0 U 10.0 U NM
1,3-Dichlorobenzene 541-73-1 0 75 1.0 U 1.0 U NM NM
1,4-Dichlorobenzene 106-46-7 0 75 1.0 U 1.0 U NM NM
2-Butanone (MEK) 78-93-3 7100 NS 5.0 U 5.0 U 10.0 U NM
2-Hexanone 591-78-6 47 NS 5.0 U 5.0 U 10.0 U NM
4-Methyl-2-pentanone 108-10-1 2000 NS 5.0 U 5.0 U 10.0 U NM
Acetone 67-64-1 22000 NS 10.0 U 10.0 U 10.0 U NM
Benzene 71-43-2 0 5 1.0 U 1.0 U 10.0 U 5.0 U
Benzo(b)fluoranthene 205-99-2 0 NS NM NM NM 0.18 U
Bromoform 75-25-2 9 NS 1.0 U 1.0 U 10.0 U NM
Bromomethane 74-83-9 9 NS 2.0 U 2.0 U 10.0 U NM
Carbon disulfide 75-15-0 1000 NS 1.0 U 1.0 U 10.0 U NM
Carbon tetrachloride 56-23-5 0 5 1.0 U 1.0 U 10.0 U NM
Chlorobenzene 108-90-7 91 100 1.0 U 1.0 U 10.0 U NM
Chloroethane 75-00-3 21000 NS 2.0 U 2.0 U 10.0 U NM
Chloroform 67-66-3 0 NS 1.0 U 1.0 U 10.0 U NM
Chloromethane 74-87-3 190 NS 2.0 U 2.0 U 10.0 U NM
cis/trans-1,2-Dichloroethene 540-59-0 NS NS NM NM 10.0 U NM
cis-1,2-Dichloroethene 156-59-2 370 70 1.0 U 1.0 U NM NM
cis-1,3-Dichloropropene 10061-01-5 0 NS 1.0 U 1.0 U 10.0 U NM
Cyclohexane 110-82-7 13000 NS 1.0 U 1.0 U NM NM
Dibromochloromethane 124-48-1 0 NS 1.0 U 1.0 U 10.0 U NM

G:\CWP\CWR1710 Carus RI Report\RI Report (Draft)\Draft 5 - Response to Comments\Appendices\Final\G-4-9 GW VOCs.xlsx Page 5 of 6



Appendix G-4-10
VOC Results for Groundwater Samples Collected from the Slag Pile

Matthiessen and Hegeler Zinc Company Site

Location ID MW-2 MW-322H MW-1 P-6
Sample ID OU1-GW-MW2-0801 OU1-GW-MW-322-H MW-1 P-6

Date 1/14/2008 1/15/2008 11/16/1993 11/8/1994
Units µg/L µg/L µg/L µg/L

Total or Dissolved T T T T

Analyte CAS # Tapwater RSL 
(µg/L) MCL (µg/L)

Dichlorobromomethane 75-27-4 0 NS 1.0 U 1.0 U 10.0 U NM
Dichloromethane (Methylene chloride) 75-09-2 5 5 1.0 U 1.0 U 10.0 U NM
Ethyl benzene 100-41-4 2 700 1.0 U 1.0 U 10.0 U 5.0 U
Freon-11 75-69-4 1300 NS 1.0 U 1.0 U NM NM
Freon-113 76-13-1 59000 NS 1.0 U 1.0 U NM NM
Freon-12 75-71-8 390 NS 1.0 U 1.0 U NM NM
Isopropylbenzene 98-82-8 680 NS 1.0 U 1.0 U NM NM
m&p-Xylene XYLMP NS NS 1.0 U 1.0 U NM NM
Methyl acetate 79-20-9 37000 NS 10.0 U 10.0 U NM NM
Methyl tertbutyl ether (MTBE) 1634-04-4 12 NS 1.0 U 1.0 U NM NM
Methylcyclohexane 108-87-2 13000 NS 1.0 U 1.0 U NM NM
o-Xylene 95-47-6 1200 NS 1.0 U 1.0 U NM NM
Styrene 100-42-5 1600 100 1.0 U 1.0 U 10.0 U NM
Tetrachloroethene 127-18-4 0 5 1.0 U 1.0 U 10.0 U NM
Toluene 108-88-3 2300 1000 1.0 U 1.0 U 10.0 U 5.0 U
trans-1,2-Dichloroethene 156-60-5 110 100 1.0 U 1.0 U NM NM
trans-1,3-Dichloropropene 10061-02-6 0 NS 1.0 U 1.0 U 10.0 U NM
Trichloroethene 79-01-6 2 5 1.0 U 1.0 U 10.0 U NM
Vinyl chloride 75-01-4 0 2 1.0 U 1.0 U 10.0 U NM
Xylenes (unspecified) XYLENES NS NS NM NM 10.0 U 5.0 U

Notes:
U Non-Detect
T Total

NM Not Measured
NS No applicable standard

G:\CWP\CWR1710 Carus RI Report\RI Report (Draft)\Draft 5 - Response to Comments\Appendices\Final\G-4-9 GW VOCs.xlsx Page 6 of 6



Appendix G-4-11
SVOC Results for Groundwater Samples Collected from the Plant Area

Matthiessen and Hegeler Zinc Company Site

Location ID G-02 G-101 G-103 G-106 G-101 G-103 G-106 MW-A MW-A
Sample ID G-02 G101 G103 G106 OU1-GW-G-101-0712 OU1-GW-G-103-0712 OU1-GW-G-106-0712 OU1-GW-MW404-0712 OU1-GW-MW-A-0712

Date 11/15/1993 11/1/1991 11/1/1991 11/1/1991 12/5/2007 12/3/2007 12/4/2007 12/5/2007 12/5/2007
Units µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L

Total or Dissolved T T T T T T T T T

Analyte CAS # Tapwater RSL 
(µg/L) MCL (µg/L)

1,1-Biphenyl 92-52-4 1,800 NS NM NM NM NM 10.0 U 9.5 U 9.4 U 9.4 U 9.4 U
1,2,4-Trichlorobenzene 120-82-1 2.3 70 10.0 U 10.0 U 10.0 U 10.0 U NM NM NM NM NM
1,2-Dichlorobenzene 95-50-1 370 600 10.0 U 10.0 U 10.0 U 10.0 U NM NM NM NM NM
1,3-Dichlorobenzene 541-73-1 0.43 75 10.0 U 10.0 U 10.0 U 10.0 U NM NM NM NM NM
1,4-Dichlorobenzene 106-46-7 0.43 75 10.0 U 10.0 U 10.0 U 10.0 U NM NM NM NM NM
2,2'-Oxybis(1-Chloropropane) 108-60-1 0.32 NS 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 9.5 U 9.4 U 9.4 U 9.4 U
2,4,5-Trichlorophenol 95-95-4 3,700 NS 25.0 U 25.0 U 25.0 U 25.0 U 10.0 U 9.5 U 9.4 U 9.4 U 9.4 U
2,4,6-Trichlorophenol 88-06-2 6.1 NS 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 9.5 U 9.4 U 9.4 U 9.4 U
2,4-Dichlorophenol 120-83-2 110 NS 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 9.5 U 9.4 U 9.4 U 9.4 U
2,4-Dimethylphenol 105-67-9 730 NS 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 9.5 U 9.4 U 9.4 U 9.4 U
2,4-Dinitrophenol 51-28-5 73 NS 25.0 U 25.0 U 25.0 U 25.0 U 50.0 U 48.0 U 47.0 U 47.0 U 47.0 U
2,4-Dinitrotoluene 121-14-2 0.22 NS 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 9.5 U 9.4 U 9.4 U 9.4 U
2,6-Dinitrotoluene 606-20-2 37 NS 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 9.5 U 9.4 U 9.4 U 9.4 U
2-Chloronaphthalene 91-58-7 2,900 NS 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 9.5 U 9.4 U 9.4 U 9.4 U
2-Chlorophenol 95-57-8 180 NS 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 9.5 U 9.4 U 9.4 U 9.4 U
2-Methylnaphthalene 91-57-6 150 NS 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 9.5 U 9.4 U 9.4 U 9.4 U
2-Methylphenol 95-48-7 1,800 NS 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 9.5 U 9.4 U 9.4 U 9.4 U
2-Nitroaniline 88-74-4 370 NS 25.0 U 25.0 U 25.0 U 25.0 U 50.0 U 48.0 U 47.0 U 47.0 U 47.0 U
2-Nitrophenol 88-75-5 73 NS 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 9.5 U 9.4 U 9.4 U 9.4 U
3,3'-Dichlorobenzidine 91-94-1 0.15 NS 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 9.5 U 9.4 U 9.4 U 9.4 U
3-Nitroaniline 99-09-2 3.4 NS 25.0 U 25.0 U 25.0 U 25.0 U 50.0 U 48.0 U 47.0 U 47.0 U 47.0 U
4,6-Dinitro-2-methylphenol 534-52-1 3.7 NS 25.0 U 25.0 U 25.0 U 25.0 U 50.0 U 48.0 U 47.0 U 47.0 U 47.0 U
4-Bromophenyl-phenylether 101-55-3 3.7 NS 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 9.5 U 9.4 U 9.4 U 9.4 U
4-Chloro-3-methylphenol 59-50-7 3,700 NS 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 9.5 U 9.4 U 9.4 U 9.4 U
4-Chloroaniline 106-47-8 0.34 NS 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 9.5 U 9.4 U 9.4 U 9.4 U
4-Chlorophenyl-phenylether 7005-72-3 3.7 NS 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 9.5 U 9.4 U 9.4 U 9.4 U
4-Methylphenol 106-44-5 180 NS 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 9.5 U 9.4 U 9.4 U 9.4 U
4-Nitroaniline 100-01-6 3.4 NS 25.0 U 25.0 U 25.0 U 25.0 U 50.0 U 48.0 U 47.0 U 47.0 U 47.0 U
4-Nitrophenol 100-02-7 73 NS 25.0 U 25.0 U 25.0 U 25.0 U 50.0 U 48.0 U 47.0 U 47.0 U 47.0 U
Acenaphthene 83-32-9 2,200 NS 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 9.5 U 9.4 U 9.4 U 9.4 U
Acenaphthylene 208-96-8 2,200 NS 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 9.5 U 9.4 U 9.4 U 9.4 U
Acetophenone 98-86-2 3,700 NS NM NM NM NM 10.0 U 9.5 U 9.4 U 9.4 U 9.4 U
Anthracene 120-12-7 11,000 NS 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 9.5 U 9.4 U 9.4 U 9.4 U
Atrazine 1912-24-9 0.29 3 NM NM NM NM 10.0 U 9.5 U 9.4 U 9.4 U 9.4 U
Benzaldehyde 100-52-7 3,700 NS NM NM NM NM 10.0 U 9.5 U 9.4 U 9.4 U 9.4 U
Benzo(a)anthracene 56-55-3 0.029 NS 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 9.5 U 9.4 U 9.4 U 9.4 U
Benzo(a)pyrene 50-32-8 0.0029 0.2 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 9.5 U 9.4 U 9.4 U 9.4 U
Benzo(b)fluoranthene 205-99-2 0.029 NS 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 9.5 U 9.4 U 9.4 U 9.4 U
Benzo(g,h,i)perylene 191-24-2 0.029 NS 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 9.5 U 9.4 U 9.4 U 9.4 U
Benzo(k)fluoranthene 207-08-9 0.29 NS 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 9.5 U 9.4 U 9.4 U 9.4 U
bis(2-Chloroethoxy) methane 111-91-1 110 NS 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 9.5 U 9.4 U 9.4 U 9.4 U
bis(2-Chloroethyl) ether 111-44-4 0.012 NS 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 9.5 U 9.4 U 9.4 U 9.4 U
bis(2-Ethylhexyl) phthalate 117-81-7 4.8 6 10.0 U 10.0 U 10.0 U 7.0 J 10.0 U 9.5 U 9.4 U 9.4 U 9.4 U
Butylbenzylphthalate 85-68-7 35 NS 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 9.5 U 9.4 U 9.4 U 9.4 U
Caprolactam 105-60-2 18,000 NS NM NM NM NM 10.0 U 9.5 U 9.4 U 9.4 U 9.4 U
Carbazole 86-74-8 11,000 NS 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 9.5 U 9.4 U 9.4 U 9.4 U
Chrysene 218-01-9 2.9 NS 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 9.5 U 9.4 U 9.4 U 9.4 U
Dibenzo(a,h)anthracene 53-70-3 0.0029 NS 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 9.5 U 9.4 U 9.4 U 9.4 U
Dibenzofuran 132-64-9 37 NS 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 9.5 U 9.4 U 9.4 U 9.4 U
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Appendix G-4-11
SVOC Results for Groundwater Samples Collected from the Plant Area

Matthiessen and Hegeler Zinc Company Site

Location ID G-02 G-101 G-103 G-106 G-101 G-103 G-106 MW-A MW-A
Sample ID G-02 G101 G103 G106 OU1-GW-G-101-0712 OU1-GW-G-103-0712 OU1-GW-G-106-0712 OU1-GW-MW404-0712 OU1-GW-MW-A-0712

Date 11/15/1993 11/1/1991 11/1/1991 11/1/1991 12/5/2007 12/3/2007 12/4/2007 12/5/2007 12/5/2007
Units µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L

Total or Dissolved T T T T T T T T T

Analyte CAS # Tapwater RSL 
(µg/L) MCL (µg/L)

Diethylphthalate 84-66-2 29,000 NS 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 9.5 U 9.4 U 9.4 U 9.4 U
Dimethylphthalate 131-11-3 29,000 NS 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 9.5 U 9.4 U 9.4 U 9.4 U
Di-n-butylphthalate 84-74-2 3,700 NS 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 9.5 U 9.4 U 9.4 U 9.4 U
Di-n-octylphthalate 117-84-0 4.8 NS 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 9.5 U 9.4 U 9.4 U 9.4 U
Fluoranthene 206-44-0 1,500 NS 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 9.5 U 9.4 U 9.4 U 9.4 U
Fluorene 86-73-7 1,500 NS 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 9.5 U 9.4 U 9.4 U 9.4 U
Hexachlorobenzene 118-74-1 0.042 1 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 9.5 U 9.4 U 9.4 U 9.4 U
Hexachlorobutadiene 87-68-3 0.86 NS 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 9.5 U 9.4 U 9.4 U 9.4 U
Hexachlorocyclopentadiene 77-47-4 220 50 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 9.5 U 9.4 U 9.4 U 9.4 U
Hexachloroethane 67-72-1 4.8 NS 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 9.5 U 9.4 U 9.4 U 9.4 U
Indeno(1,2,3-cd)pyrene 193-39-5 0.029 NS 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 9.5 U 9.4 U 9.4 U 9.4 U
Isophorone 78-59-1 71 NS 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 9.5 U 9.4 U 9.4 U 9.4 U
Naphthalene 91-20-3 0.14 NS 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 9.5 U 9.4 U 9.4 U 9.4 U
Nitrobenzene 98-95-3 0.12 NS 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 9.5 U 9.4 U 9.4 U 9.4 U
N-Nitroso-di-n-propylamine 621-64-7 0.0096 NS 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 9.5 U 9.4 U 9.4 U 9.4 U
N-Nitrosodiphenylamine/Diphenylamine 86-30-6 14 NS 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 9.5 U 9.4 U 9.4 U 9.4 U
Pentachlorophenol 87-86-5 0.56 1 25.0 U 25.0 U 25.0 U 25.0 U 50.0 U 48.0 U 47.0 U 47.0 U 47.0 U
Phenanthrene 85-01-8 11,000 NS 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 9.5 U 9.4 U 9.4 U 9.4 U
Phenol 108-95-2 11,000 NS 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 9.5 U 9.4 U 9.4 U 9.4 U
Pyrene 129-00-0 1,100 NS 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 9.5 U 9.4 U 9.4 U 9.4 U

Notes:
Exceedance of MCL and Tapwater RSL

1,000 Bold indicates a detection
J Estimated
U Non-Detect

NM Not Measured
NS No applicable standard
T Total
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Appendix G-4-11
SVOC Results for Groundwater Samples Collected from the Slag Pile

Matthiessen and Hegeler Zinc Company Site

Location ID MW-1 MW-2 MW-322H P-6
Sample ID MW-1 OU1-GW-MW2-0801 OU1-GW-MW-322-H P-6

Date 11/16/1993 1/14/2008 1/15/2008 11/8/1994
Units µg/L µg/L µg/L µg/L

Total or Dissolved T T T T

Analyte CAS # Tapwater RSL 
(µg/L) MCL (µg/L)

1,1-Biphenyl 92-52-4 1,800 NS NM 10.0 U 9.8 U NM
1,2,4-Trichlorobenzene 120-82-1 2.3 70 10.0 U NM NM NM
1,2-Dichlorobenzene 95-50-1 370 600 10.0 U NM NM NM
1,3-Dichlorobenzene 541-73-1 0.43 75 10.0 U NM NM NM
1,4-Dichlorobenzene 106-46-7 0.43 75 10.0 U NM NM NM
2,2'-Oxybis(1-Chloropropane) 108-60-1 0.32 NS 10.0 U 10.0 U 9.8 U NM
2,4,5-Trichlorophenol 95-95-4 3,700 NS 25.0 U 10.0 U 9.8 U NM
2,4,6-Trichlorophenol 88-06-2 6.1 NS 10.0 U 10.0 U 9.8 U NM
2,4-Dichlorophenol 120-83-2 110 NS 10.0 U 10.0 U 9.8 U NM
2,4-Dimethylphenol 105-67-9 730 NS 10.0 U 10.0 U 9.8 U NM
2,4-Dinitrophenol 51-28-5 73 NS 25.0 U 52.0 U 49.0 U NM
2,4-Dinitrotoluene 121-14-2 0.22 NS 10.0 U 10.0 U 9.8 U NM
2,6-Dinitrotoluene 606-20-2 37 NS 10.0 U 10.0 U 9.8 U NM
2-Chloronaphthalene 91-58-7 2,900 NS 10.0 U 10.0 U 9.8 U NM
2-Chlorophenol 95-57-8 180 NS 10.0 U 10.0 U 9.8 U NM
2-Methylnaphthalene 91-57-6 150 NS 10.0 U 10.0 U 9.8 U NM
2-Methylphenol 95-48-7 1,800 NS 10.0 U 10.0 U 9.8 U NM
2-Nitroaniline 88-74-4 370 NS 25.0 U 52.0 U 49.0 U NM
2-Nitrophenol 88-75-5 73 NS 10.0 U 10.0 U 9.8 U NM
3,3'-Dichlorobenzidine 91-94-1 0.15 NS 10.0 U 10.0 U 9.8 U NM
3-Nitroaniline 99-09-2 3.4 NS 25.0 U 52.0 U 49.0 U NM
4,6-Dinitro-2-methylphenol 534-52-1 3.7 NS 25.0 U 52.0 U 49.0 U NM
4-Bromophenyl-phenylether 101-55-3 3.7 NS 10.0 U 10.0 U 9.8 U NM
4-Chloro-3-methylphenol 59-50-7 3,700 NS 10.0 U 10.0 U 9.8 U NM
4-Chloroaniline 106-47-8 0.34 NS 10.0 U 10.0 U 9.8 U NM
4-Chlorophenyl-phenylether 7005-72-3 3.7 NS 10.0 U 10.0 U 9.8 U NM
4-Methylphenol 106-44-5 180 NS 10.0 U 10.0 U 9.8 U NM
4-Nitroaniline 100-01-6 3.4 NS 25.0 U 52.0 U 49.0 U NM
4-Nitrophenol 100-02-7 73 NS 25.0 U 52.0 U 49.0 U NM
Acenaphthene 83-32-9 2,200 NS 10.0 U 10.0 U 9.8 U 18.0 U
Acenaphthylene 208-96-8 2,200 NS 10.0 U 10.0 U 9.8 U 10.0 U
Acetophenone 98-86-2 3,700 NS NM 10.0 U 9.8 U NM
Anthracene 120-12-7 11,000 NS 10.0 U 10.0 U 9.8 U 6.6 U
Atrazine 1912-24-9 0.29 3 NM 10.0 U 9.8 U NM
Benzaldehyde 100-52-7 3,700 NS NM 10.0 U 9.8 U NM
Benzo(a)anthracene 56-55-3 0.029 NS 10.0 U 10.0 U 9.8 U 0.13 U
Benzo(a)pyrene 50-32-8 0.0029 0.2 10.0 U 10.0 U 9.8 U 0.23 U
Benzo(b)fluoranthene 205-99-2 0.029 NS 10.0 U 10.0 U 9.8 U NM
Benzo(g,h,i)perylene 191-24-2 0.029 NS 10.0 U 10.0 U 9.8 U 0.76 U
Benzo(k)fluoranthene 207-08-9 0.29 NS 10.0 U 10.0 U 9.8 U 0.17 U
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Appendix G-4-11
SVOC Results for Groundwater Samples Collected from the Slag Pile

Matthiessen and Hegeler Zinc Company Site

Location ID MW-1 MW-2 MW-322H P-6
Sample ID MW-1 OU1-GW-MW2-0801 OU1-GW-MW-322-H P-6

Date 11/16/1993 1/14/2008 1/15/2008 11/8/1994
Units µg/L µg/L µg/L µg/L

Total or Dissolved T T T T

Analyte CAS # Tapwater RSL 
(µg/L) MCL (µg/L)

bis(2-Chloroethoxy) methane 111-91-1 110 NS 10.0 U 10.0 U 9.8 U NM
bis(2-Chloroethyl) ether 111-44-4 0.012 NS 10.0 U 10.0 U 9.8 U NM
bis(2-Ethylhexyl) phthalate 117-81-7 4.8 6 10.0 U 10.0 U 9.8 U NM
Butylbenzylphthalate 85-68-7 35 NS 10.0 U 10.0 U 9.8 U NM
Caprolactam 105-60-2 18,000 NS NM 10.0 U 9.8 U NM
Carbazole 86-74-8 11,000 NS 10.0 U 10.0 U 9.8 U NM
Chrysene 218-01-9 2.9 NS 10.0 U 10.0 U 9.8 U 1.5 U
Dibenzo(a,h)anthracene 53-70-3 0.0029 NS 10.0 U 10.0 U 9.8 U 0.30 U
Dibenzofuran 132-64-9 37 NS 10.0 U 10.0 U 9.8 U NM
Diethylphthalate 84-66-2 29,000 NS 10.0 U 10.0 U 9.8 U NM
Dimethylphthalate 131-11-3 29,000 NS 10.0 U 10.0 U 9.8 U NM
Di-n-butylphthalate 84-74-2 3,700 NS 2.0 J 10.0 U 9.8 U NM
Di-n-octylphthalate 117-84-0 4.8 NS 10.0 U 10.0 U 9.8 U NM
Fluoranthene 206-44-0 1,500 NS 10.0 U 10.0 U 9.8 U 2.1 U
Fluorene 86-73-7 1,500 NS 10.0 U 10.0 U 9.8 U 2.1 U
Hexachlorobenzene 118-74-1 0.042 1 10.0 U 10.0 U 9.8 U NM
Hexachlorobutadiene 87-68-3 0.86 NS 10.0 U 10.0 U 9.8 U NM
Hexachlorocyclopentadiene 77-47-4 220 50 10.0 U 10.0 U 9.8 U NM
Hexachloroethane 67-72-1 4.8 NS 10.0 U 10.0 U 9.8 U NM
Indeno(1,2,3-cd)pyrene 193-39-5 0.029 NS 10.0 U 10.0 U 9.8 U 0.43 U
Isophorone 78-59-1 71 NS 10.0 U 10.0 U 9.8 U NM
Naphthalene 91-20-3 0.14 NS 10.0 U 10.0 U 9.8 U 10.0 U
Nitrobenzene 98-95-3 0.12 NS 10.0 U 10.0 U 9.8 U NM
N-Nitroso-di-n-propylamine 621-64-7 0.0096 NS 10.0 U 10.0 U 9.8 U NM
N-Nitrosodiphenylamine/Diphenylamine 86-30-6 14 NS 10.0 U 10.0 U 9.8 U NM
Pentachlorophenol 87-86-5 0.56 1 25.0 U 52.0 U 49.0 U NM
Phenanthrene 85-01-8 NS NS 10.0 U 10.0 U 9.8 U 6.4 U
Phenol 108-95-2 11,000 NS 10.0 U 10.0 U 9.8 U NM
Pyrene 129-00-0 1,100 NS 10.0 U 10.0 U 9.8 U 2.7 U

Notes:
1,000 Bold indicates a detection

J Estimated
U Non-Detect
T Total

NM Not Measured
NS No applicable standard

G:\CWP\CWR1710 Carus RI Report\RI Report (Draft)\Draft 5 - Response to Comments\Appendices\Final\G-4-11 GW SVOCs.xlsx Page 4 of 4



Appendix G-4-12
PCB Results for Groundwater Samples Collected from the Plant Area

Matthiessen and Hegeler Zinc Company Site
Location ID G-02 G-101 G-103 G-106
Sample ID G-02 G101 G103 G106

Date 34288 33543 11/1/1991 11/1/1991
Units µg/L µg/L µg/L µg/L

Total or Dissolved T T T T

Analyte CAS # Tapwater RSL 
(µg/L) MCL (µg/L)

Aroclor 1016 12674-11-2 0.96 0.5 1.0 U 1.0 U 1.0 U 1.0 U
Aroclor 1221 11104-28-2 0.0068 0.5 2.0 U 2.0 U 2.0 U 2.0 U
Aroclor 1232 11141-16-5 0.0068 0.5 1.0 U 1.0 U 1.0 U 1.0 U
Aroclor 1242 53469-21-9 0.034 0.5 1.0 U 1.0 U 1.0 U 1.0 U
Aroclor 1248 12672-29-6 0.034 0.5 1.0 U 1.0 U 1.0 U 1.0 U
Aroclor 1254 11097-69-1 0.034 0.5 1.0 U 1.0 U 1.0 U 1.0 U
Aroclor 1260 11096-82-5 0.034 0.5 1.0 U 1.0 U 1.0 U 1.0 U

Notes:
U Non-Detect
T Total
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Appendix G-4-12
Metals and Cyanide Results for Groundwater Samples Collected from the Slag Pile

Matthiessen and Hegeler Zinc Company Site

Location ID MW-1
Sample ID MW-1

Date 11/16/1993
Units µg/L

Total or Dissolved T

Analyte CAS # Tapwater RSL 
(µg/L) MCL (µg/L)

Aroclor 1016 12674-11-2 0.96 0.5 1.0 U
Aroclor 1221 11104-28-2 0.0068 0.5 2.0 U
Aroclor 1232 11141-16-5 0.0068 0.5 1.0 U
Aroclor 1242 53469-21-9 0.034 0.5 1.0 U
Aroclor 1248 12672-29-6 0.034 0.5 1.0 U
Aroclor 1254 11097-69-1 0.034 0.5 1.0 U
Aroclor 1260 11096-82-5 0.034 0.5 1.0 U

Notes:
U Non-Detect
T Total
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Appendix G-4-13
Pesticide Results for Groundwater Samples Collected from the Plant Area

Matthiessen and Hegeler Zinc Company Site
Location ID G-02 G-101 G-103 G-106
Sample ID G-02 G101 G103 G106

Date 11/15/1993 11/1/1991 11/1/1991 11/1/1991
Units µg/L µg/L µg/L µg/L

Total or Dissolved T T T T

Analyte CAS # Tapwater RSL 
(µg/L) MCL (µg/L)

4,4'-DDD 72-54-8 0.28 NS 0.10 U 0.10 U 0.10 U 0.10 U
4,4'-DDE 72-55-9 0.2 NS 0.10 U 0.10 U 0.10 U 0.10 U
4,4'-DDT 50-29-3 0.2 NS 0.10 U 0.10 U 0.10 U 0.10 U
Aldrin 309-00-2 0.004 NS 0.050 U 0.050 U 0.050 U 0.050 U
alpha-BHC 319-84-6 0.011 NS 0.050 U 0.050 U 0.050 U 0.050 U
alpha-Chlordane 5103-71-9 0.19 NS 0.050 U 0.050 U 0.050 U 0.050 U
beta-BHC 319-85-7 0.037 NS 0.050 U 0.050 U 0.050 U 0.050 U
delta-BHC 319-86-8 0.011 NS 0.050 U 0.050 U 0.050 U 0.050 U
Dieldrin 60-57-1 0.0042 NS 0.10 U 0.10 U 0.10 U 0.10 U
Endosulfan I 959-98-8 220 NS 0.050 U 0.050 U 0.050 U 0.050 U
Endosulfan II 33213-65-9 220 NS 0.10 U 0.10 U 0.10 U 0.10 U
Endosulfan sulfate 1031-07-8 220 NS 0.10 U 0.10 U 0.10 U 0.10 U
Endrin 72-20-8 11 2 0.10 U 0.10 U 0.10 U 0.10 U
Endrin Aldehyde 7421-93-4 11 NS 0.10 U 0.10 U 0.10 U 0.10 U
Endrin ketone 53494-70-5 11 NS 0.10 U 0.10 U 0.10 U 0.10 U
gamma-BHC (Lindane) 58-89-9 0.061 0.2 0.050 U 0.050 U 0.050 U 0.050 U
gamma-Chlordane 5566-34-7 2 NS 0.050 U 0.050 U 0.050 U 0.050 U
Heptachlor 76-44-8 0.015 0.4 0.050 U 0.050 U 0.050 U 0.050 U
Heptachlor epoxide 1024-57-3 0.0074 0.2 0.050 U 0.050 U 0.050 U 0.050 U
Methoxychlor 72-43-5 180 40 0.50 U 0.50 U 0.50 U 0.50 U
Toxaphene 8001-35-2 0.061 3 5.0 U 5.0 U 5.0 U 5.0 U

Notes:
U Non-Detect
T Total

NS No applicable standard
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Appendix G-4-13
Metals and Cyanide Results for Groundwater Samples Collected from the Slag Pile

Matthiessen and Hegeler Zinc Company Site

Location ID MW-1
Sample ID MW-1

Date 11/16/1993
Units µg/L

Total or Dissolved T

Analyte CAS # Tapwater RSL 
(µg/L) MCL (µg/L)

4,4'-DDD 72-54-8 0.28 NS 0.10 U
4,4'-DDE 72-55-9 0.2 NS 0.10 U
4,4'-DDT 50-29-3 0.2 NS 0.10 U
Aldrin 309-00-2 0.004 NS 0.050 U
alpha-BHC 319-84-6 0.011 NS 0.050 U
alpha-Chlordane 5103-71-9 0.19 NS 0.050 U
beta-BHC 319-85-7 0.037 NS 0.050 U
delta-BHC 319-86-8 0.011 NS 0.050 U
Dieldrin 60-57-1 0.0042 NS 0.10 U
Endosulfan I 959-98-8 220 NS 0.050 U
Endosulfan II 33213-65-9 220 NS 0.10 U
Endosulfan sulfate 1031-07-8 220 NS 0.10 U
Endrin 72-20-8 11 2 0.10 U
Endrin Aldehyde 7421-93-4 11 NS 0.10 U
Endrin ketone 53494-70-5 11 NS 0.10 U
gamma-BHC (Lindane) 58-89-9 0.061 0.2 0.050 U
gamma-Chlordane 5566-34-7 0.19 NS 0.050 U
Heptachlor 76-44-8 0.015 0.4 0.050 U
Heptachlor epoxide 1024-57-3 0.0074 0.2 0.050 U
Methoxychlor 72-43-5 180 40 0.50 U
Toxaphene 8001-35-2 0.061 3 5.0 U

Notes:
U Non-Detect
T Total

NS No applicable standard

G:\CWP\CWR1710 Carus RI Report\RI Report (Draft)\Draft 5 - Response to Comments\Appendices\Final\G-4-13 GW Pesticides.xlsx Page 2 of 2



Appendix G-4-14
Other Inorganics Results for Groundwater Samples Collected from the Plant Area

Matthiessen and Hegeler Zinc Company Site
Location ID G-02 G-02 G-05 G-05 G-101 G-101 G-101 G-103 G-103 G-103 G-106 G-106 G-106 G-02

Sample ID G-02 G-02 G-05 G-05 G101 G101 G101 G103 G103 G103 G106 G106 G106 OU1-GW-G-02-0712
Date 11/15/1993 11/15/1993 11/15/1993 11/15/1993 11/1/1991 11/15/1993 11/15/1993 11/1/1991 11/15/1993 11/15/1993 11/1/1991 11/16/1993 11/16/1993 12/5/2007

Units µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L
Total or Dissolved D T D T T D T T D T T D T T

Analyte CAS #
Calcium 7440-70-2 461,000 437,000 274,000 260,000 303 J 226,000 204,000 655,000 326,000 292,000 654,000 596,000 578,000 577,000
Magnesium 7439-95-4 95,900 103,000 138,000 132,000 119,000 119,000 111,000 195,000 146,000 136,000 120,000 68,000 64,200 99,900
Potassium 7440-09-7 10,600 12,800 77,300 77,300 J 33,800 8,640 8,160 46,100 2,550 2,420 133,000 83,300 80,200 14,600
Sodium 7440-23-5 104,000 115,000 153,000 151,000 278,000 215,000 215,000 2,000,000 124,000 125,000 215,000 132,000 12,900 164,000
Sulfate 14808-79-8 NM 1,300,000 NM 885,000 1,060,000 NM 610,000 1,680,000 NM 908,000 2,080,000 NM 1,520,000 NM
Sulfide 18496-25-8 NM 1,000 U NM 1,000 U 1,000 U NM 1,000 U 1,000 U NM 1,000 U 1,000 U NM 1,000 U NM

Notes:
1,000 Bold indicates a detection

J Estimated
U Non-Detect

NM Not Measured
T Total
D Dissolved
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Appendix G-4-14
Other Inorganics Results for Groundwater Samples Collected from the Plant Area

Matthiessen and Hegeler Zinc Company Site
Location ID

Sample ID
Date

Units
Total or Dissolved

Analyte CAS #
Calcium 7440-70-2
Magnesium 7439-95-4
Potassium 7440-09-7
Sodium 7440-23-5
Sulfate 14808-79-8
Sulfide 18496-25-8

Notes:
1,000 Bold indicates a detection

J Estimated
U Non-Detect

NM Not Measured
T Total
D Dissolved

G-101 G-101 G-103 G-106 G-106 MW-A MW-A MW-A
OU1-GW-G-101-0712 OU1-GW-G-101-0712OU1-GW-G-103-0712-GW-G-106--GW-G-106-GW-MW4041-GW-MW-A-0OU1-GW-MW-A-0712

12/5/2007 12/6/2007 12/3/2007 12/4/2007 12/4/2007 12/5/2007 12/5/2007 12/5/2007
µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L

T D T D T T D T

250,000 253,000 466,000 715,000 663,000 720,000 719,000 719,000
132,000 135,000 141,000 75,400 72,000 81,000 81,200 80,100
13,900 14,000 3,610 89,300 86,700 114,000 113,000 111,000

272,000 275,000 252,000 372,000 362,000 417,000 412,000 423,000
NM NM NM NM NM NM NM NM
NM NM NM NM NM NM NM NM
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Appendix G-4-14
Other Inorganics Results for Groundwater Samples Collected from the Slag Pile

Matthiessen and Hegeler Zinc Company Site

Location ID MW-1 MW-1 MW-1 MW-1 MW-2 MW-2 MW-2 ISW-001 ISW-001 ISW-001
Sample ID MW-1 MW-1 MW-1 MW-1-Dup MW-2 MW-2 MW-2 OU1-GW-ISW001-0906 OU1-GW-ISW001-0906 OU1-GW-ISW001-0908

Date 11/16/1993 11/16/1993 11/5/1994 11/5/1994 11/16/1993 11/16/1993 11/9/1994 6/19/2009 6/19/2009 8/19/2009
Units µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L

Total or Dissolved D T T T D T T D T D
Analyte CAS #
Bicarbonate** 71-52-3 NM NM 229,000 229,000 U NM NM 203,000 NM NM NM
Calcium 7440-70-2 647,000 603,000 NM NM 432,000 706,000 NM 87,600 85,300 104,000
Carbonate** 3812-32-6 NM NM 206 175 U NM NM 170 NM NM NM
Magnesium 7439-95-4 49,800 48,400 NM NM 126,000 140,000 NM 37,000 35,700 41,500
Potassium 9/7/7440 102,000 96,700 NM NM 108,000 108,000 NM 4,700 4,560 4,840
Sodium 7440-23-5 117,000 114,000 NM NM 228,000 227,000 NM 20,500 19,700 26,200
Sulfate 14808-79-8 NM 1,480,000 1,590,000 1,640,000 NM 1,460,000 1,170,000 NM NM NM
Sulfide 18496-25-8 NM 1,000 U 1,000 U 1,000 U NM 2,300 1,000 U NM NM NM

Notes:
1,000 Bold indicates a detection

J Estimated
U Non-Detect

NM Not Measured
T Total
D Dissolved
** Expressed as CaCO3
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Appendix G-4-14
Other Inorganics Results for Groundwater Samples Collected from the Slag Pile

Matthiessen and Hegeler Zinc Company Site

Location ID
Sample ID

Date
Units

Total or Dissolved
Analyte CAS #
Bicarbonate** 71-52-3
Calcium 7440-70-2
Carbonate** 3812-32-6
Magnesium 7439-95-4
Potassium 9/7/7440
Sodium 7440-23-5
Sulfate 14808-79-8
Sulfide 18496-25-8

Notes:
1,000 Bold indicates a detection

J Estimated
U Non-Detect

NM Not Measured
T Total
D Dissolved
** Expressed as CaCO3

ISW-001 ISW-002 ISW-002 ISW-002 ISW-002 MW-2 MW-2 MW-303H
OU1-GW-ISW001-0908 OU1-GW-ISW002-0906 OU1-GW-ISW002-0906 OU1-GW-ISW002-0908 OU1-GW-ISW002-0908 OU1-GW-MW2-0801 OU1-GW-MW2-0801 OU1-GW-MW-303H-0712

8/19/2009 6/19/2009 6/19/2009 8/20/2009 8/20/2009 1/14/2008 1/14/2008 12/4/2007
µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L

T D T D T D T D

NM NM NM NM NM NM NM NM
100,000 351,000 335,000 367,000 360,000 188,000 190,000 435,000

NM NM NM NM NM NM NM NM
41,900 45,400 44,300 55,500 58,000 49,600 51,400 190,000
4,930 28,400 28,700 43,300 48,700 38,500 41,800 48,800

25,700 53,700 54,500 95,800 103,000 232,000 240,000 218,000
NM NM NM NM NM NM NM NM
NM NM NM NM NM NM NM NM
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Appendix G-4-14
Other Inorganics Results for Groundwater Samples Collected from the Slag Pile

Matthiessen and Hegeler Zinc Company Site

Location ID
Sample ID

Date
Units

Total or Dissolved
Analyte CAS #
Bicarbonate** 71-52-3
Calcium 7440-70-2
Carbonate** 3812-32-6
Magnesium 7439-95-4
Potassium 9/7/7440
Sodium 7440-23-5
Sulfate 14808-79-8
Sulfide 18496-25-8

Notes:
1,000 Bold indicates a detection

J Estimated
U Non-Detect

NM Not Measured
T Total
D Dissolved
** Expressed as CaCO3

MW-303H MW-305H MW-305H MW-321H MW-322H P-17 P-18 P-1 P-7
OU1-GW-MW-303H-0712 OU1-GW-MW-305H-0712OU1-GW-MW-305H-071 OU1-GW-MW-321-HU1-GW-MW-322 OU1-GW-P-17OU1-GW-P-18 P-1 OU1-GW-P-7-0712

12/4/2007 12/4/2007 12/4/2007 1/15/2008 1/15/2008 1/15/2008 1/14/2008 11/10/1994 12/6/2007
µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L

T D T T T T T T T

NM NM NM NM NM NM NM 4,960 NM
422,000 512,000 496,000 590,000 480,000 329,000 136,000 NM 720,000

NM NM NM NM NM NM NM 0.0 U NM
191,000 155,000 149,000 140,000 176,000 92,800 30,000 NM 89,400
48,200 98,100 98,600 5,820 178,000 82,700 23,700 NM 87,300

209,000 161,000 162,000 413,000 172,000 211,000 189,000 NM 390,000
NM NM NM NM NM NM NM 4,440,000 NM
NM NM NM NM NM NM NM 1,000 U NM
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Appendix G-4-14
Other Inorganics Results for Groundwater Samples Collected from the Slag Pile

Matthiessen and Hegeler Zinc Company Site

Location ID
Sample ID

Date
Units

Total or Dissolved
Analyte CAS #
Bicarbonate** 71-52-3
Calcium 7440-70-2
Carbonate** 3812-32-6
Magnesium 7439-95-4
Potassium 9/7/7440
Sodium 7440-23-5
Sulfate 14808-79-8
Sulfide 18496-25-8

Notes:
1,000 Bold indicates a detection

J Estimated
U Non-Detect

NM Not Measured
T Total
D Dissolved
** Expressed as CaCO3

P-9 P-6 P-6 P-7 P-9 P-15 P-17 P-18 P-19
OU1-GW-P-9-0712 P-6 P-6 P-7 P-9 P-15 P-17 P-18 P-19

12/6/2007 11/8/1994 11/9/1994 11/7/1994 11/7/1994 11/10/1994 11/9/1994 11/10/1994 11/10/1994
µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L

T T T T T T T T T

NM 453,000 396,000 384,000 413,000 466,000 223,000 124,000 332,000
744,000 NM NM NM NM NM NM NM NM

NM 331 526 249 224 390 276 36 291
123,000 NM NM NM NM NM NM NM NM
79,200 NM NM NM NM NM NM NM NM

217,000 NM NM NM NM NM NM NM NM
NM 1,890,000 157,000 1,890,000 1,510,000 502,000 1,350,000 2,450,000 1,300,000
NM 1,000 U 1,000 U 1,000 U 1,000 U 1,000 U 1,000 U 1,000 U 1,000 U
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Appendix G-4-15
Metals and Cyanide Results for Sediment Samples Collected from the Slag Pile

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois

Location ID Pond Line 1 Pond Line 1 Pond Line 2 Pond Line 4 SSI-X205 SSI-X206 UL-215
Sample ID Pond Line 1 Pond Line 1 DP Pond Line 2 Pond Line 4 SSI-X205 SSI-X206 OU1-SE-UL215-071101

Date 11/1/1994 11/1/1994 11/1/1994 11/1/1994 11/21/1991 11/21/1991 11/1/2007
Units mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg

Depth 0' 0' 0' 0' 0 - 0.667' 0 - 0.667' 0'

Analyte CAS # Sediment ESV 
(mg/kg)

Aluminum 7429-90-5 NM NM NM NM 4,160 5,810 11,200
Antimony 7440-36-0 NM NM NM NM 52.3 30.8 4.8 J
Arsenic 7440-38-2 9.79 NM NM NM NM 31.5 37.7 42.8
Barium 7440-39-3 2,020 6,770 7,310 3,620 361 867 626
Beryllium 7440-41-7 NM NM NM NM 0.48 U 0.43 U 0.99 J
Cadmium 7440-43-9 0.99 8 5 5 5 3 10 99
Chromium 7440-47-3 43.4 130 277 255 280 57 42 17
Cobalt 7440-48-4 50 NM NM NM NM 11.9 J 18.4 J 30
Copper 7440-50-8 31.6 NM NM NM NM 185 383 550
Cyanide 57-12-5 0.0001 1.1 U 1.2 U 1.3 U 1.5 U 0.61 U 0.54 U 1.5 U
Iron 7439-89-6 33,800 127,000 109,000 193,000 3,890 10,200 52,000
Lead 7439-92-1 35.8 133 141 148 130 70 326 1,810
Manganese 7439-96-5 46,700 103,000 76,200 155,000 17,000 28,900 5,370
Mercury 7439-97-6 0.18 1 1.4 2 0.97 0 0 0
Nickel 7440-02-0 22.7 174 448 495 737 50 91 79
Selenium 7782-49-2 NM NM NM NM 9.4 U 7.7 U 5
Silver 7440-22-4 0.5 NM NM NM NM 4.3 U 3.8 U 15
Thallium 7440-28-0 NM NM NM NM 1.4 U 1.1 U 0.62 J
Vanadium 7440-62-2 NM NM NM NM 57.5 50 34
Zinc 7440-66-6 121 1,620 513 595 551 609 2,790 87,700

Notes:
Exceedance of Sediment Ecological Screening Value (ESV)

1,000 Bold indicates a detection

J

U

NM Not Measured

The analyte was positively identified; the associated numerical value is 
the approximate concentration of the analyte in the sample.
The analyte was analyzed for, but was not detected above the reported 
sample quantitation limit.
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Appendix G-4-15
Metals and Cyanide Results for Sediment Samples Collected from the Little Vermilion River

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois

Location ID 5thSt-05B ISA-X202 ISA-X203 ISA-X204 ISA-X205 LRS-412 LRS-412 LRS-412
Sample ID 5thSt 05B ISA-X202 ISA-X203 ISA-X204 ISA-X205 OU1-SS-LRS412S-0908 OU1-SS-LRS412T-0908 OU1-SS-SB406-0908

Date 11/8/1994 12/14/1993 12/14/1993 12/14/1993 12/14/1993 8/11/2009 8/11/2009 8/11/2009
Units mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg

Depth 0' 0 - 0.25' 0' 0 - 0.5' 0 - 0.25' 0' 0' 0'

Analyte CAS # Sediment ESV (mg/kg)

Aluminum 7429-90-5 NM 0.0 U 0.0 U 0.0 U 0.0 U 9,290 J 2,540 0.73 J+
Antimony 7440-36-0 NM NM NM NM NM 49.0 J 1.6 J 0.0030 U
Arsenic 7440-38-2 9.79 NM 0.0 U 0.0 U 0.0 U 15.8 79.7 8.7 J 20.0 J
Barium 7440-39-3 42.2 J 0.0 U 0.0 U 0.0 U 0.0 U 488 120 J 79.5
Beryllium 7440-41-7 NM 0.48 J 0.82 J 0.61 J 0.55 J 2.6 0.56 J- 0.74
Cadmium 7440-43-9 0.99 4.3 28.4 46.5 2.7 2.8 2.5 3.0 J+ 3.9
Chromium 7440-47-3 43.4 4.6 0.0 U 0.0 U 18.7 20.1 11 5.3 J+ 6.9
Cobalt 7440-48-4 50 NM 0.0 U 0.0 U 0.0 U 0.0 U 16 5.6 J+ 4.4
Copper 7440-50-8 31.6 NM 109 259 0.0 U 0.0 U 3,320 184 J 96
Cyanide 57-12-5 0.0001 NM 0.0 U 0.0 U 0.0 U 0.0 U NM NM NM
Iron 7439-89-6 9,990 0.0 U 0.0 U 0.0 U 0.0 U 45,000 13,700 15,700
Lead 7439-92-1 35.8 31.2 164 325 28.8 0.0 U 94.5 45.5 J 34.1
Manganese 7439-96-5 313 0.0 U 0.0 U 0.0 U 0.0 U 3,580 J 609 622
Mercury 7439-97-6 0.18 0.13 U 0.4 0.51 0.060 J 0.0 U NM NM 0.00040 U
Nickel 7440-02-0 22.7 12.8 0.0 U 22 17.7 25.3 339 23.1 J 13.8 J
Selenium 7782-49-2 NM 0.0 U 0.41 J 0.69 J 0.0 U 1.7 J 0.45 U 0.63
Silver 7440-22-4 0.5 NM 0.0 U 0.0 U 0.0 U 0.0 U 34 0.0 U 0.0030 U
Thallium 7440-28-0 NM 0.0 U 0.29 J 0.38 J 0.0 U 0.030 U 0.043 J 0.063 J
Vanadium 7440-62-2 NM 0.0 U 0.0 U 0.0 U 66 11 10.8 J 12.9
Zinc 7440-66-6 121 598 4,670 12,100 282 150 5,970 781 0.16

Location ID LRS-413 LRS-413 LVR-201 LVR-201 LVR-202 LVR-203 LVR-402 LVR-402
Sample ID OU1-SS-LRS413S-0908 OU1-SS-LRS413T-0908 OU1-SS-LVR201-071029 OU1-SS-LVR406-071029 OU1-SS-LVR202-071030 OU1-SS-LVR203-071030 OU1-SE-LVR402C-0908 OU1-SE-LVR402E-0908

Date 8/12/2009 8/12/2009 10/29/2007 10/29/2007 10/30/2007 10/30/2007 8/12/2009 8/12/2009

Units mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg

Depth 0' 0' 0' 0' 0' 0' 0' 0'

Analyte CAS # Sediment ESV (mg/kg)

Aluminum 7429-90-5
18,100 3,270 3,990 8,370 2,220 1,530 2,650 3,610

Antimony 7440-36-0 0.0 U 0.0 U 22.5 J 10.9 J 0.88 U 2.0 J 1.2 J 7.0 J
Arsenic 7440-38-2 9.79 73.7 3.9 9.6 50.8 5 17.9 6.5 19.2
Barium 7440-39-3 204 29.9 59.1 44.7 27.6 90.2 49.6 143
Beryllium 7440-41-7 3.6 0.26 0.45 J 0.51 J 0.15 J 0.14 J 0.29 J 0.76
Cadmium 7440-43-9 0.99 4.5 2.3 6.2 9.7 1.8 6.4 2.8 9.3
Chromium 7440-47-3 43.4 11 5.2 5.2 14.1 4.2 3.5 5.1 8.8
Cobalt 7440-48-4 50 27.4 38 8.7 21.5 3.7 8.3 5.2 11.5
Copper 7440-50-8 31.6 1,870 20 29 440 37 54 62 600
Cyanide 57-12-5 0.0001 NM NM 1.5 U 1.8 U NM NM NM NM
Iron 7439-89-6 116,000 48,800 73,500 27,700 9,880 30,200 18,400 65,600
Lead 7439-92-1 35.8 66 12.2 37.3 61 19.8 124 130 914
Manganese 7439-96-5 3,060 2,210 759 1,050 521 595 1,980 1,930
Mercury 7439-97-6 0.18 NM NM 0.0060 J 0.010 J 0.014 J 0.022 J 0.20 U 0.20 U
Nickel 7440-02-0 22.7 289 24.4 28.3 57.5 16.6 16.2 14.5 39
Selenium 7782-49-2 0.43 J 0.55 J 0.91 J 2 0.38 J 0.35 U 1 1
Silver 7440-22-4 0.5 46 0.0 U 10.5 J 4.2 J 0.61 J 0.76 J 1 6
Thallium 7440-28-0 0.0 U 0.031 U 0.080 J 0.23 J 0.047 U 0.048 U 0.13 U 0.20 J
Vanadium 7440-62-2 13 11 17 81 13.4 9.5 11 14
Zinc 7440-66-6 121 49,100 1,840 2,620 2,700 393 783 1,250 6,910
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Appendix G-4-15
Metals and Cyanide Results for Sediment Samples Collected from the Little Vermilion River

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois

Location ID LVR-204 LVR-205 LVR-206 LVR-207 LVR-208 LVR-209 LVR-210
Sample ID OU1-SS-LVR204-071030 LVR205-071030 OU1-SS-LVR206-071030 OU1-SS-LVR207-071030 OU1-SS-LVR208-071030 OU1-SS-LVR209-071031 OU1-SS-LVR210-071031

Date 10/30/2007 10/30/2007 10/30/2007 10/30/2007 10/30/2007 10/31/2007 10/31/2007
Units mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg

Depth 0' 0' 0' 0' 0' 0' 0'

Analyte CAS # Sediment ESV (mg/kg)

Aluminum 7429-90-5 3,750 13,500 2,250 3,000 5,690 4,930 2,900
Antimony 7440-36-0 1.5 U 1.2 U 0.98 U 0.97 U 1.2 U 0.93 U 1.3 U
Arsenic 7440-38-2 9.79 10.6 7.6 4 4.7 2.2 5.3 3.3
Barium 7440-39-3 81 82 29 33.1 76.6 44.1 103
Beryllium 7440-41-7 0.42 J 0.85 J 0.23 J 0.29 J 0.36 J 0.36 J 0.22 J
Cadmium 7440-43-9 0.99 3.3 13.9 1.1 J 1.2 0.76 J 1.4 1.9
Chromium 7440-47-3 43.4 11.5 15.3 6.2 4.6 10 6.2 4.9 J
Cobalt 7440-48-4 50 10.3 9.8 3.5 4.8 6.4 5.9 4.4
Copper 7440-50-8 31.6 298 28 8 5.9 J 6.5 J 10 9
Cyanide 57-12-5 0.0001 NM 1.5 U NM NM NM 1.2 U NM
Iron 7439-89-6 265,000 27,600 11,700 15,300 66,200 23,900 10,600
Lead 7439-92-1 35.8 25 125 9.3 8.6 3.9 9.7 9.1
Manganese 7439-96-5 922 336 274 455 1,230 781 291
Mercury 7439-97-6 0.18 0.041 J 0.17 0.011 J 0.012 J 0.0070 J 0.051 J 0.0080 J
Nickel 7440-02-0 22.7 25.1 32.2 9.1 12.5 24.8 19 11.5
Selenium 7782-49-2 0.98 J 1.2 J 0.52 J 0.52 J 0.54 J 0.49 J 0.71 J
Silver 7440-22-4 0.5 0.14 U 0.76 J 0.39 J 0.25 J 0.88 J 0.35 J 0.22 J
Thallium 7440-28-0 0.074 U 0.34 J 0.057 J 0.052 U 0.063 U 0.085 J 0.073 U
Vanadium 7440-62-2 22 19 13.5 10.9 13.1 16.5 10.4
Zinc 7440-66-6 121 11,100 4,210 101 76.1 162 J 229 J 86.2

Location ID LVR-211 LVR-212 LVR-401 LVR-401 LVR-401 LVR-402 LVR-403
Sample ID OU1-SS-LVR211-071031 OU1-SS-LVR212-071031 OU1-SE-LVR401C-0908 OU1-SE-LVR401E-0908 OU1-SE-LVR401W-0908 OU1-SE-LVR402W-0908 OU1-SE-LVR403C-0908

Date 10/31/2007 10/31/2007 8/11/2009 8/11/2009 8/11/2009 8/12/2009 8/12/2009

Units mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg

Depth 0' 0' 0' 0' 0' 0' 0'

Analyte CAS # Sediment ESV (mg/kg)

Aluminum 7429-90-5
10,200 2,710 2,180 3,140 3,170 2,250 3,120

Antimony 7440-36-0 1.1 U 0.95 U 7.9 6.8 U 7.2 U 18 0.46 U
Arsenic 7440-38-2 9.79 8.1 3.4 8.3 J 6.9 J 22.0 J 8.9 16.5
Barium 7440-39-3 71.4 53.7 35.8 41.2 54.2 86.4 62.8
Beryllium 7440-41-7 0.62 J 0.26 J 0.35 0.23 0.41 J- 0.27 J 0.54 J
Cadmium 7440-43-9 0.99 3.5 0.99 J 2.2 2.7 4.3 J- 6 5.1
Chromium 7440-47-3 43.4 14.3 6.3 4.5 4.8 6 7.4 11.1
Cobalt 7440-48-4 50 10.9 4.8 5 5.1 5.3 J+ 7.5 11.1
Copper 7440-50-8 31.6 22 11 73 69 150 J 81 844
Cyanide 57-12-5 0.0001 NM NM NM NM NM NM NM
Iron 7439-89-6 23,700 20,300 25,600 26,900 14,000 J 43,100 24,900
Lead 7439-92-1 35.8 29.7 8.8 29.8 35.8 44.8 J 300 63.9
Manganese 7439-96-5 656 676 831 959 757 J 3,230 1,030
Mercury 7439-97-6 0.18 0.033 J 0.0090 J 0.20 U 0.19 U 0.20 U 0.20 U 0.18 U
Nickel 7440-02-0 22.7 30.7 13.5 27.2 J 15.3 J 15.1 J 21 23.5
Selenium 7782-49-2 0.66 J 0.51 J 0 0 0.42 J- 1 0.61
Silver 7440-22-4 0.5 0.41 J 0.38 J 13 0.78 J 1.2 J 2 0.54
Thallium 7440-28-0 0.16 J 0.061 J 0.060 J 0.069 J 0.061 J 0.12 U 0.11 U
Vanadium 7440-62-2 15.9 10.6 10 15 12 22 20.8
Zinc 7440-66-6 121 626 103 1,090 1,050 1,230 1,620 526
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Appendix G-4-15
Metals and Cyanide Results for Sediment Samples Collected from the Little Vermilion River

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois

Location ID LVR-403 LVR-403 LVR-404 LVR-404 LVR-404 LVR-405 LVR-405
Sample ID OU1-SE-LVR403E-0908 OU1-SE-LVR403W-0908 OU1-SE-LVR404C-0908 OU1-SE-LVR404E-0908 OU1-SE-LVR404W-0908 OU1-SE-LVR405C-0908 OU1-SE-LVR405E-0908

Date 8/12/2009 8/12/2009 8/12/2009 8/12/2009 8/12/2009 8/13/2009 8/13/2009
Units mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg

Depth 0' 0' 0' 0' 0' 0' 0'

Analyte CAS # Sediment ESV (mg/kg)

Aluminum 7429-90-5 2,310 3,230 1,510 1,550 2,150 5,760 1,850
Antimony 7440-36-0 52.5 1.7 J 0.43 U 4.3 J 0.46 U 0.47 U 0.47 U
Arsenic 7440-38-2 9.79 5.6 9.1 6.2 J+ 6.4 4.3 9.6 4.4
Barium 7440-39-3 24.2 46.5 72.6 J 36.9 32.6 77 44.2
Beryllium 7440-41-7 0.24 J 0.38 J 0.14 J 0.25 J 0.15 J 0.52 J 0.16 J
Cadmium 7440-43-9 0.99 2.7 5.4 2.6 J- 3.8 1.8 1.5 2.6
Chromium 7440-47-3 43.4 8.8 5.9 3.4 J+ 3.6 4.3 9.6 4.7
Cobalt 7440-48-4 50 4.1 7.3 5.2 J+ 5.2 3.9 7.4 4
Copper 7440-50-8 31.6 30 107 91.0 J 29.6 17 11 5
Cyanide 57-12-5 0.0001 NM NM NM NM NM NM NM
Iron 7439-89-6 54,300 81,400 19,200 19,800 J 21,200 19,900 14,600
Lead 7439-92-1 35.8 19.4 39.6 34.1 J 28.5 12.6 14.7 10.9
Manganese 7439-96-5 1,310 1,320 620 671 J 775 1,770 1,870
Mercury 7439-97-6 0.18 0.20 U 0.20 U 0.18 U 0.19 U 0.19 U 0.19 U 0.19 U
Nickel 7440-02-0 22.7 15.3 19.6 10.9 13.3 9.9 16.1 9.5
Selenium 7782-49-2 0 1 0.29 J- 0.42 0 0.46 0.26
Silver 7440-22-4 0.5 28 2 0.56 7.7 J- 1 0.48 0.18
Thallium 7440-28-0 0.12 U 0.12 U 0.11 U 0.12 U 0.12 U 0.46 J 0.046 J
Vanadium 7440-62-2 17 14 11.6 J 9.8 8 19.3 12.4
Zinc 7440-66-6 121 1,840 2,060 488 2,770 J 2,160 195 523

Location ID LVR-405 LVR-406 LVR-407 LVR-408 Section_Line_DP SSI-X201 SSI-X202
Sample ID OU1-SE-LVR405W-0908 OU1-SE-LVR406-0908 OU1-SE-LVR407-0908 OU1-SE-LVR408-0908 Sctn Line SSI-X201 SSI-X202

Date 8/13/2009 8/14/2009 8/14/2009 8/14/2009 11/11/1994 11/21/1991 11/21/1991

Units mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg

Depth 0' 0' 0' 0' 0' 0 - 0.583' 0 - 0.25'

Analyte CAS # Sediment ESV (mg/kg)

Aluminum 7429-90-5
185 14,000 10,200 3,480 NM 7,980 20,000

Antimony 7440-36-0 9.0 J 8.6 U 0.56 U 0.54 U NM 5.8 U 7.6 U
Arsenic 7440-38-2 9.79 276 7.9 4.2 2.9 NM 3.3 8.6
Barium 7440-39-3 6.6 J 127 112 46.4 35.3 J 72 157
Beryllium 7440-41-7 1,170 0.025 J 0.45 J 0.25 J NM 0.69 J 1.5
Cadmium 7440-43-9 0.99 11.6 10.5 J+ 8.4 J+ 1.3 J+ 20.5 36.8 22.8
Chromium 7440-47-3 43.4 1.1 U 0.53 12.8 6.1 7.1 20 39
Cobalt 7440-48-4 50 182 J 12.7 6.7 4.4 NM 9.7 J 18.6
Copper 7440-50-8 31.6 4.8 U 26 17.4 J+ 10.4 J+ NM 102 46
Cyanide 57-12-5 0.0001 NM NM NM NM NM 0.32 U 1
Iron 7439-89-6 27.9 30,000 16,600 11,100 41,500 15,000 23,100
Lead 7439-92-1 35.8 0.83 U 6.2 16.3 J+ 16.5 J+ 55.8 594 1,050
Manganese 7439-96-5 0.12 U 1,580 J+ 667 J+ 313 662 500 758
Mercury 7439-97-6 0.18 0.019 U 0.23 U 0.24 U 0.22 U 0.12 U 0.53 0.15 U
Nickel 7440-02-0 22.7 22,000 35.5 J+ 18.1 J+ 10.9 J+ 25.4 19.9 28.9
Selenium 7782-49-2 2.5 U 0.72 U 0.73 U 0.69 U NM 4.7 U 6.2 U
Silver 7440-22-4 0.5 10.0 U 1.0 J 0.39 J 0.22 J NM 2.1 U 2.7 U
Thallium 7440-28-0 0.38 J 0.23 J 0.22 J 0.070 J NM 0.71 U 0.94 U
Vanadium 7440-62-2 47.2 0.65 20.2 11.3 NM 26 44
Zinc 7440-66-6 121 21.3 4,340 J+ 1,760 J+ 116 J+ 1,400 6,500 4,630
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Appendix G-4-15
Metals and Cyanide Results for Sediment Samples Collected from the Little Vermilion River

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois

Location ID SSI-X203 SSI-X204 SSI-X208 ISA-X201 LVR-409 LVR-213 LVR-214 QuarryBridge-07B
Sample ID SSI-X203 SSI-X204 SSI-X208 ISA-X201 OU1-SE-LVR409-0908 OU1-SS-LVR213-071031 OU1-SS-LVR214-071031 QB-07B

Date 11/21/1991 11/21/1991 11/20/1991 12/14/1993 8/14/2009 10/31/2007 10/31/2007 11/8/1994
Units mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg

Depth 0 - 0.667' 0 - 0.667' 0 - 0.667' 0 - 0.25' 0' 0' 0' 0'

Analyte CAS # Sediment ESV (mg/kg)

Aluminum 7429-90-5 6,200 6,810 3,430 4,170 2,330 7,760 3,420 NM
Antimony 7440-36-0 5.3 U 7.1 U 58.4 NM 7.2 U 1.3 U 0.87 U NM
Arsenic 7440-38-2 9.79 0.44 U 7.7 4.5 3.2 2.5 3.8 12.4 NM
Barium 7440-39-3 111 226 33.5 U 0.0 U 31.5 91.6 88.5 101
Beryllium 7440-41-7 2.3 1.1 J 0.50 J 0.24 U 0.16 J 0.39 J 0.34 J NM
Cadmium 7440-43-9 0.99 15.3 5.1 1.3 0.72 U 0.71 J+ 1.1 J 1.6 2.4
Chromium 7440-47-3 43.4 38 21 6 5.3 4.4 9.5 7.0 13.1
Cobalt 7440-48-4 50 11.1 11.6 J 5.5 J 0.0 U 3.5 7.8 5.5 NM
Copper 7440-50-8 31.6 186 49 8 5.5 J 6.5 J+ 15.3 8.6 NM
Cyanide 57-12-5 0.0001 0.48 0.32 U 0.26 U 0.0 U NM 1.7 U 1.2 U NM
Iron 7439-89-6 46,000 15,400 8,600 0.0 U 8,190 16,300 34,900 16,100
Lead 7439-92-1 35.8 733 262 7.6 6.9 8.6 J+ 12.1 17.4 101
Manganese 7439-96-5 1,580 1,210 520 0.0 U 225 468 2,160 584
Mercury 7439-97-6 0.18 0.35 0.18 0.074 U 0.070 U 0.19 U 0.027 J 0.0060 J 0.35
Nickel 7440-02-0 22.7 85.4 16.7 7.4 5.6 J 7.0 J+ 16.9 14.1 24.0
Selenium 7782-49-2 0.44 U 5.5 U 3.5 U 0.54 U 0.60 U 0.51 U 0.67 J NM
Silver 7440-22-4 0.5 1.9 U 2.6 U 1.5 U 0.0 U 0.25 J 0.24 J 0.57 J NM
Thallium 7440-28-0 0.67 U 0.82 U 0.52 U 0.32 U 0.050 J 0.13 J 0.12 J NM
Vanadium 7440-62-2 69 20 8.7 10.6 J 7.6 13.8 17.0 NM
Zinc 7440-66-6 121 6,290 1,570 60.2 48.2 97.7 J+ 94.7 184 J 175

Notes:
Exceedance of Sediment Ecological Screening Value (ESV)

1,000 Bold indicates a detection

J

U

J+

J-

NM Not Measured

The analyte was positively identified; the associated numerical value is the approximate concentration of the analyte in the sample.

The analyte was analyzed for, but was not detected above the reported sample quantitation limit.

The analyte was positively identified; however, the associated numerical value is likely to be higher than the concentration of the analyte in the sample due to 
bias attributable to matrix interference.

The analyte was posively identified; however, the associated numerical value is likely to be lower than the concentration of the analyte in the sample due to 
bias attributable to matrix interference.
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Appendix G-4-16
VOC Results for Sediment Samples Collected from the Slag Pile

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois

Location ID SSI-X205 SSI-X206 UL-215
Sample ID SSI-X205 SSI-X206 OU1-SE-UL215-071101

Date 11/21/1991 11/21/1991 11/1/2007
Units µg/Kg µg/Kg µg/Kg

Depth 0 - 0.667' 0 - 0.667' 0'

Analyte CAS # Sediment ESV 
(µg/Kg)

1,1,1-Trichloroethane 71-55-6 213 30.0 U 24.0 U 6.9 U
1,1,2,2-Tetrachloroethane 79-34-5 850 30.0 U 24.0 U 6.9 U
1,1,2-Trichloroethane 79-00-5 518 30.0 U 24.0 U 6.9 U
1,1-Dichloroethane 75-34-3 0.575 30.0 U 24.0 U 6.9 U
1,1-Dichloroethene 75-35-4 19.4 30.0 U 24.0 U 6.9 U
1,2,4-Trichlorobenzene 120-82-1 5062 NM NM 6.9 U
1,2-Dibromo-3-chloropropane 96-12-8 NM NM 6.9 U
1,2-Dibromoethane 106-93-4 NM NM 6.9 U
1,2-Dichlorobenzene 95-50-1 294 NM NM 6.9 U
1,2-Dichloroethane 107-06-2 260 30.0 U 24.0 U 6.9 U
1,2-Dichloropropane 78-87-5 333 30.0 U 24.0 U 6.9 U
1,3-Dichlorobenzene 541-73-1 1315 NM NM 6.9 U
1,4-Dichlorobenzene 106-46-7 318 NM NM 6.9 U
2-Butanone (MEK) 78-93-3 42.4 30.0 U 24.0 U 14.0 U
2-Hexanone 591-78-6 58.2 30.0 U 24.0 U 14.0 U
4-Methyl-2-pentanone 108-10-1 25.1 30.0 U 24.0 U 14.0 U
Acetone 67-64-1 9.9 410 J 220 J 3.2 J
Benzene 71-43-2 142 30.0 U 24.0 U 6.9 U
Bromoform 75-25-2 492 30.0 U 24.0 U 6.9 U
Bromomethane 74-83-9 1.37 30.0 U 24.0 U 6.9 U
Carbon disulfide 75-15-0 23.9 30.0 U 10.0 J 14.0 U
Carbon tetrachloride 56-23-5 1450 30.0 U 24.0 U 6.9 U
Chlorobenzene 108-90-7 291 30.0 U 24.0 U 6.9 U
Chloroethane 75-00-3 30.0 U 24.0 U 14.0 U
Chloroform 67-66-3 121 30.0 U 24.0 U 6.9 U
Chloromethane 74-87-3 30.0 U 24.0 U 6.9 U
cis/trans-1,2-Dichloroethene 540-59-0 654 30.0 U 24.0 U NM
cis-1,2-Dichloroethene 156-59-2 654 NM NM 6.9 U
cis-1,3-Dichloropropene 10061-01-5 30.0 U 24.0 U 6.9 U
Cyclohexane 110-82-7 NM NM 6.9 U
Dibromochloromethane 124-48-1 30.0 U 24.0 U 6.9 U
Dichlorobromomethane 75-27-4 30.0 U 24.0 U 6.9 U
Dichloromethane (Methylene chloride) 75-09-2 159 30.0 U 24.0 U 6.9 U
Ethyl benzene 100-41-4 175 30.0 U 24.0 U 6.9 U
Freon-11 75-69-4 NM NM 6.9 U
Freon-113 76-13-1 NM NM 6.9 U
Freon-12 75-71-8 NM NM 6.9 U
Isopropylbenzene 98-82-8 NM NM 6.9 U
m&p-Xylene XYLMP 433 NM NM 6.9 U
Methyl acetate 79-20-9 NM NM 14.0 U
Methyl tertbutyl ether (MTBE) 1634-04-4 NM NM 6.9 U
Methylcyclohexane 108-87-2 NM NM 6.9 U
o-Xylene 95-47-6 433 NM NM 6.9 U
Styrene 100-42-5 254 30.0 U 24.0 U 6.9 U
Tetrachloroethene 127-18-4 990 30.0 U 24.0 U 6.9 U
Toluene 108-88-3 1220 30.0 U 24.0 U 6.9 U
trans-1,2-Dichloroethene 156-60-5 654 NM NM 6.9 U
trans-1,3-Dichloropropene 10061-02-6 30.0 U 24.0 U 6.9 U
Trichloroethene 79-01-6 112 30.0 U 24.0 U 6.9 U
Vinyl chloride 75-01-4 202 30.0 U 24.0 U 6.9 U
Xylenes (unspecified) XYLENES 433 30.0 U 24.0 U NM

Notes:
Exceedance of Sediment Ecological Screening Value (ESV)

1,000 Bold indicates a detection
J

U

NM Not Measured

The analyte was positively identified; the associated numerical value is the approximate 
concentration of the analyte in the sample.

The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit.
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Appendix G-4-16
VOC Results for Sediment Samples Collected from the Little Vermilion River

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois

Location ID ISA-X201 ISA-X202 ISA-X203 ISA-X204 ISA-X205 LVR-201 LVR-201 LVR-205 LVR-209 LVR-213 LVR-214 SSI-X201
Sample ID ISA-X201 ISA-X202 ISA-X203 ISA-X204 ISA-X205 OU1-SS-LVR201-071029 OU1-SS-LVR406-071029 LVR205-071030 OU1-SS-LVR209-071031 OU1-SS-LVR213-071031 OU1-SS-LVR214-071031 SSI-X201

Date 34,317 12/14/1993 12/14/1993 12/14/1993 12/14/1993 10/29/2007 10/29/2007 10/30/2007 10/31/2007 10/31/2007 10/31/2007 11/21/1991
Units µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg

Depth 0 - 0.25' 0 - 0.25' 0' 0 - 0.5' 0 - 0.25' 0' 0' 0' 0' 0' 0' 0 - 0.583'

Analyte CAS #
Sediment 

ESV 
(µg/Kg)

1,1,1-Trichloroethane 71-55-6 213 0.0 U 0.0 U 0.0 U 0.0 U 0.0 U 7.8 U 8.8 U 7.6 U 3.7 U 450 U 4.8 U 6.0 J
1,1,2,2-Tetrachloroethane 79-34-5 850 NM NM NM NM NM 7.8 U 8.8 U 7.6 U 3.7 U 450 U 4.8 U 14.0 U
1,1,2-Trichloroethane 79-00-5 518 NM NM NM NM NM 7.8 U 8.8 U 7.6 U 3.7 U 450 U 4.8 U 14.0 U
1,1-Dichloroethane 75-34-3 0.575 NM NM NM NM NM 7.8 U 8.8 U 7.6 U 3.7 U 450 U 4.8 U 14.0 U
1,1-Dichloroethene 75-35-4 19.4 NM NM NM NM NM 7.8 U 8.8 U 7.6 U 3.7 U 450 U 4.8 U 14.0 U
1,2,4-Trichlorobenzene 120-82-1 5,062 NM NM NM NM NM 7.8 U 8.8 U 7.6 U 3.7 U 450 U 4.8 U NM
1,2-Dibromo-3-chloropropane 96-12-8 NM NM NM NM NM 7.8 U 8.8 U 7.6 U 3.7 U 450 U 4.8 U NM
1,2-Dibromoethane 106-93-4 NM NM NM NM NM 7.8 U 8.8 U 7.6 U 3.7 U 450 U 4.8 U NM
1,2-Dichlorobenzene 95-50-1 294 NM NM NM NM NM 7.8 U 8.8 U 7.6 U 3.7 U 4.5 UJ 4.8 U NM
1,2-Dichloroethane 107-06-2 260 NM NM NM NM NM 7.8 U 8.8 U 7.6 U 3.7 U 450 U 4.8 U 14.0 U
1,2-Dichloropropane 78-87-5 333 NM NM NM NM NM 7.8 U 8.8 U 7.6 U 3.7 U 450 U 4.8 U 14.0 U
1,3-Dichlorobenzene 541-73-1 1,315 NM NM NM NM NM 7.8 U 8.8 U 7.6 U 3.7 U 450 U 4.8 U NM
1,4-Dichlorobenzene 106-46-7 318 NM NM NM NM NM 7.8 U 8.8 U 7.6 U 3.7 U 450 U 4.8 U NM
2-Butanone (MEK) 78-93-3 42.4 0.0 U 0.0 U 0.0 U 0.0 U 0.0 U 4.6 J 5.0 J 27 6.1 J 66.0 2.9 J 14.0 U
2-Hexanone 591-78-6 58.2 NM NM NM NM NM 16.0 U 18.0 U 15.0 U 7.4 U 9.0 U 9.7 U 14.0 U
4-Methyl-2-pentanone 108-10-1 25.1 NM NM NM NM NM 16.0 U 18.0 U 15.0 U 7.4 U 9.0 U 9.7 U 14.0 U
Acetone 67-64-1 9.9 0.0 U 0.0 U 0.0 U 0.0 U 0.0 U 49 41 130 37 240 J 21.0 18
Benzene 71-43-2 142 NM NM NM NM NM 1.1 J 1.8 J 1.0 J 3.7 U 450 U 0.91 J 14.0 U
Bromoform 75-25-2 492 NM NM NM NM NM 7.8 U 8.8 U 7.6 U 3.7 U 450 U 4.8 U 14.0 U
Bromomethane 74-83-9 1.37 NM NM NM NM NM 7.8 U 8.8 U 7.6 U 3.7 U 450 U 4.8 U 14.0 U
Carbon disulfide 75-15-0 23.9 NM NM NM NM NM 4.6 J 14.0 J 6.6 J 0.92 J 4.0 J 0.88 J 14.0 U
Carbon tetrachloride 56-23-5 1,450 NM NM NM NM NM 7.8 U 8.8 U 7.6 U 3.7 U 450 U 4.8 U 14.0 U
Chlorobenzene 108-90-7 291 NM NM NM NM NM 7.8 U 8.8 U 7.6 U 3.7 U 450 U 4.8 U 14.0 U
Chloroethane 75-00-3 NM NM NM NM NM 16.0 U 18.0 U 15.0 U 7.4 U 9.0 U 9.7 U 14.0 U
Chloroform 67-66-3 121 NM NM NM NM NM 7.8 U 8.8 U 7.6 U 3.7 U 450 U 4.8 U 14.0 U
Chloromethane 74-87-3 NM NM NM NM NM 7.8 U 8.8 U 7.6 U 3.7 U 450 U 4.8 U 14.0 U
cis/trans-1,2-Dichloroethene 540-59-0 654 NM NM NM NM NM NM NM NM NM NM NM 14.0 U
cis-1,2-Dichloroethene 156-59-2 654 NM NM NM NM NM 7.8 U 8.8 U 7.6 U 3.7 U 450 U 4.8 U NM
cis-1,3-Dichloropropene 10061-01-5 NM NM NM NM NM 7.8 U 8.8 U 7.6 U 3.7 U 450 U 4.8 U 14.0 U
Cyclohexane 110-82-7 NM NM NM NM NM 6.1 J 1.7 J 1.2 J 3.7 U 450 U 1.3 J NM
Dibromochloromethane 124-48-1 NM NM NM NM NM 7.8 U 8.8 U 7.6 U 3.7 U 450 U 4.8 U 14.0 U
Dichlorobromomethane 75-27-4 NM NM NM NM NM 7.8 U 8.8 U 7.6 U 3.7 U 450 U 4.8 U 14.0 U
Dichloromethane (Methylene 
chloride) 75-09-2 159 0.0 U 0.0 U 0.0 U 0.0 U 0.0 U 7.8 U 8.8 U 7.6 U 3.7 U 450 U 4.8 U 7.0 J
Ethyl benzene 100-41-4 175 0.0 U 0.0 U 0.0 U 0.0 U 0.0 U 0.97 J 8.8 U 7.6 U 3.7 U 450 U 4.8 U 14.0 U
Freon-11 75-69-4 NM NM NM NM NM 7.8 U 8.8 U 7.6 U 3.7 U 450 U 4.8 U NM
Freon-113 76-13-1 NM NM NM NM NM 7.8 U 8.8 U 7.6 U 3.7 U 450 U 4.8 U NM
Freon-12 75-71-8 NM NM NM NM NM 7.8 U 8.8 U 7.6 U 3.7 U 450 U 4.8 U NM
Isopropylbenzene 98-82-8 NM NM NM NM NM 7.8 U 8.8 U 7.6 U 3.7 U 450 U 4.8 U NM
m&p-Xylene XYLMP 433 NM NM NM NM NM 0.94 J 8.8 U 7.6 U 3.7 U 450 U 4.8 U NM
Methyl acetate 79-20-9 NM NM NM NM NM 16.0 U 18.0 U 1.7 J 7.4 U 240 J 9.7 U NM
Methyl tertbutyl ether (MTBE) 1634-04-4 NM NM NM NM NM 7.8 U 8.8 U 7.6 U 3.7 U 450 U 4.8 U NM
Methylcyclohexane 108-87-2 NM NM NM NM NM 7.5 J 3.6 J 1.7 J 0.34 J 450 U 1.8 J NM
o-Xylene 95-47-6 433 NM NM NM NM NM 7.8 U 8.8 U 7.6 U 3.7 U 450 U 4.8 U NM
Styrene 100-42-5 254 NM NM NM NM NM 7.8 U 8.8 U 7.6 U 3.7 U 450 U 4.8 U 14.0 U
Tetrachloroethene 127-18-4 990 NM NM NM NM NM 7.8 U 8.8 U 7.6 U 3.7 U 450 U 4.8 U 14.0 U
Toluene 108-88-3 1,220 0.0 U 0.0 U 0.0 U 0.0 U 0.0 U 2.6 J 2.1 J 1.7 J 0.23 J 450 U 0.93 J 6.0 J
trans-1,2-Dichloroethene 156-60-5 654 NM NM NM NM NM 7.8 U 8.8 U 7.6 U 3.7 U 450 U 4.8 U NM
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Appendix G-4-16
VOC Results for Sediment Samples Collected from the Little Vermilion River

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois

Location ID ISA-X201 ISA-X202 ISA-X203 ISA-X204 ISA-X205 LVR-201 LVR-201 LVR-205 LVR-209 LVR-213 LVR-214 SSI-X201
Sample ID ISA-X201 ISA-X202 ISA-X203 ISA-X204 ISA-X205 OU1-SS-LVR201-071029 OU1-SS-LVR406-071029 LVR205-071030 OU1-SS-LVR209-071031 OU1-SS-LVR213-071031 OU1-SS-LVR214-071031 SSI-X201

Date 34,317 12/14/1993 12/14/1993 12/14/1993 12/14/1993 10/29/2007 10/29/2007 10/30/2007 10/31/2007 10/31/2007 10/31/2007 11/21/1991
Units µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg

Depth 0 - 0.25' 0 - 0.25' 0' 0 - 0.5' 0 - 0.25' 0' 0' 0' 0' 0' 0' 0 - 0.583'

Analyte CAS #
Sediment 

ESV 
(µg/Kg)

trans-1,3-Dichloropropene 10061-02-6 NM NM NM NM NM 7.8 U 8.8 U 7.6 U 3.7 U 450 U 4.8 U 14.0 U
Trichloroethene 79-01-6 112 NM NM NM NM NM 7.8 U 8.8 U 7.6 U 3.7 U 450 U 7.7 14.0 U
Vinyl chloride 75-01-4 202 NM NM NM NM NM 7.8 U 8.8 U 7.6 U 3.7 U 450 U 4.8 U 14.0 U
Xylenes (unspecified) XYLENES 433 0.0 U 0.0 U 0.0 U 0.0 U 0.0 U NM NM NM NM NM NM 9.0 J

Notes:
Exceedance of Sediment Ecological Screening Value (ESV)

1,000 Bold indicates a detection
NM Not Measured

J

U

The analyte was positively 
identified; the associated 
numerical value is the 
The analyte was analyzed 
for, but was not detected 
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Appendix G-4-16
VOC Results for Sediment Samples Collected from the Little Vermilion River

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois

Location ID
Sample ID

Date
Units

Depth

Analyte CAS #
Sediment 

ESV 
(µg/Kg)

1,1,1-Trichloroethane 71-55-6 213
1,1,2,2-Tetrachloroethane 79-34-5 850
1,1,2-Trichloroethane 79-00-5 518
1,1-Dichloroethane 75-34-3 0.575
1,1-Dichloroethene 75-35-4 19.4
1,2,4-Trichlorobenzene 120-82-1 5,062
1,2-Dibromo-3-chloropropane 96-12-8
1,2-Dibromoethane 106-93-4
1,2-Dichlorobenzene 95-50-1 294
1,2-Dichloroethane 107-06-2 260
1,2-Dichloropropane 78-87-5 333
1,3-Dichlorobenzene 541-73-1 1,315
1,4-Dichlorobenzene 106-46-7 318
2-Butanone (MEK) 78-93-3 42.4
2-Hexanone 591-78-6 58.2
4-Methyl-2-pentanone 108-10-1 25.1
Acetone 67-64-1 9.9
Benzene 71-43-2 142
Bromoform 75-25-2 492
Bromomethane 74-83-9 1.37
Carbon disulfide 75-15-0 23.9
Carbon tetrachloride 56-23-5 1,450
Chlorobenzene 108-90-7 291
Chloroethane 75-00-3
Chloroform 67-66-3 121
Chloromethane 74-87-3
cis/trans-1,2-Dichloroethene 540-59-0 654
cis-1,2-Dichloroethene 156-59-2 654
cis-1,3-Dichloropropene 10061-01-5
Cyclohexane 110-82-7
Dibromochloromethane 124-48-1
Dichlorobromomethane 75-27-4
Dichloromethane (Methylene 
chloride) 75-09-2 159

Ethyl benzene 100-41-4 175
Freon-11 75-69-4
Freon-113 76-13-1
Freon-12 75-71-8
Isopropylbenzene 98-82-8
m&p-Xylene XYLMP 433
Methyl acetate 79-20-9
Methyl tertbutyl ether (MTBE) 1634-04-4
Methylcyclohexane 108-87-2
o-Xylene 95-47-6 433
Styrene 100-42-5 254
Tetrachloroethene 127-18-4 990
Toluene 108-88-3 1,220
trans-1,2-Dichloroethene 156-60-5 654

SSI-X202 SSI-X203 SSI-X204 SSI-X208
SSI-X202 SSI-X203 SSI-X204 SSI-X208

11/21/1991 11/21/1991 11/21/1991 11/20/1991
µg/Kg µg/Kg µg/Kg µg/Kg

0 - 0.25' 0 - 0.667' 0 - 0.667' 0 - 0.667'

19.0 U 13.0 U 2.0 J 12.0 U
19.0 U 13.0 U 16.0 U 12.0 U
19.0 U 13.0 U 16.0 U 12.0 U
19.0 U 13.0 U 16.0 U 12.0 U
19.0 U 13.0 U 16.0 U 12.0 U

NM NM NM NM
NM NM NM NM
NM NM NM NM
NM NM NM NM

19.0 U 13.0 U 16.0 U 12.0 U
19.0 U 13.0 U 16.0 U 12.0 U

NM NM NM NM
NM NM NM NM

19.0 U 13.0 U 16.0 U 12.0 U
19.0 U 13.0 U 16.0 U 12.0 U
19.0 U 13.0 U 16.0 U 12.0 U
80.0 J 13.0 J 14.0 J 7.0 J
19.0 U 13.0 U 16.0 U 12.0 U
19.0 U 13.0 U 16.0 U 12.0 U
19.0 U 13.0 U 16.0 U 12.0 U
19.0 U 13.0 U 16.0 U 12.0 U
19.0 U 13.0 U 16.0 U 12.0 U
19.0 U 13.0 U 16.0 U 12.0 U
19.0 U 13.0 U 16.0 U 12.0 U
2.0 J 1.0 J 1.0 J 1.0 J

19.0 U 13.0 U 16.0 U 12.0 U
8.0 J 13.0 U 16.0 U 12.0 U
NM NM NM NM

19.0 U 13.0 U 16.0 U 12.0 U
NM NM NM NM

19.0 U 13.0 U 16.0 U 12.0 U
19.0 U 13.0 U 16.0 U 12.0 U

19.0 U 2.0 J 3.0 J 2.0 J
19.0 U 13.0 U 16.0 U 12.0 U

NM NM NM NM
NM NM NM NM
NM NM NM NM
NM NM NM NM
NM NM NM NM
NM NM NM NM
NM NM NM NM
NM NM NM NM
NM NM NM NM

19.0 U 13.0 U 16.0 U 12.0 U
19.0 U 13.0 U 16.0 U 12.0 U
19.0 U 13.0 U 16.0 U 11.0 J

NM NM NM NM
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Appendix G-4-16
VOC Results for Sediment Samples Collected from the Little Vermilion River

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois

Location ID
Sample ID

Date
Units

Depth

Analyte CAS #
Sediment 

ESV 
(µg/Kg)

trans-1,3-Dichloropropene 10061-02-6
Trichloroethene 79-01-6 112
Vinyl chloride 75-01-4 202
Xylenes (unspecified) XYLENES 433

Notes:
Exceedance of Sediment Ecolo

1,000 Bold indicates a detection
NM Not Measured

J

U

The analyte was positively 
identified; the associated 
numerical value is the 
The analyte was analyzed 
for, but was not detected 

SSI-X202 SSI-X203 SSI-X204 SSI-X208
SSI-X202 SSI-X203 SSI-X204 SSI-X208

11/21/1991 11/21/1991 11/21/1991 11/20/1991
µg/Kg µg/Kg µg/Kg µg/Kg

0 - 0.25' 0 - 0.667' 0 - 0.667' 0 - 0.667'

19.0 U 13.0 U 16.0 U 12.0 U
19.0 U 13.0 U 16.0 U 12.0 U
19.0 U 13.0 U 16.0 U 12.0 U
19.0 U 13.0 U 16.0 U 12.0 U
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Appendix G-4-17
SVOC Results for Sediment Samples Collected from the Slag Pile

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois

Location ID Pond Line 1 Pond Line 1 Pond Line 2 Pond Line 4 SSI-X205 SSI-X206 UL-215
Sample ID Pond Line 1 Pond Line 1 DP Pond Line 2 Pond Line 4 SSI-X205 SSI-X206 OU1-SE-UL215-071101

Date 11/1/1994 11/1/1994 11/1/1994 11/1/1994 11/21/1991 11/21/1991 11/1/2007
Units µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg

Depth 0' 0' 0' 0' 0 - 0.667' 0 - 0.667' 0'

Analyte CAS # Sediment ESV 
(µg/Kg)

1,1-Biphenyl 92-52-4 NM NM NM NM NM NM 2,900 U
1,2,4-Trichlorobenzene 120-82-1 5,062 NM NM NM NM 1,000 U 790 U NM
1,2-Dichlorobenzene 95-50-1 294 NM NM NM NM 1,000 U 790 U NM
1,3-Dichlorobenzene 541-73-1 1,315 NM NM NM NM 1,000 U 790 U NM
1,4-Dichlorobenzene 106-46-7 318 NM NM NM NM 1,000 U 790 U NM
2,2'-Oxybis(1-Chloropropane) 108-60-1 NM NM NM NM 1,000 U 790 U 2,900 U
2,4,5-Trichlorophenol 95-95-4 208 NM NM NM NM 2,400 U 1,900 U 2,900 U
2,4,6-Trichlorophenol 88-06-2 208 NM NM NM NM 1,000 U 790 U 2,900 U
2,4-Dichlorophenol 120-83-2 81.7 NM NM NM NM 1,000 U 790 U 2,900 U
2,4-Dimethylphenol 105-67-9 304 NM NM NM NM 1,000 U 790 U 2,900 U
2,4-Dinitrophenol 51-28-5 6.21 NM NM NM NM 2,400 U 1,900 U 15,000 U
2,4-Dinitrotoluene 121-14-2 14.4 NM NM NM NM 1,000 U 790 U 2,900 U
2,6-Dinitrotoluene 606-20-2 39.8 NM NM NM NM 1,000 U 790 U 2,900 U
2-Chloronaphthalene 91-58-7 417 NM NM NM NM 1,000 U 790 U 2,900 U
2-Chlorophenol 95-57-8 31.9 NM NM NM NM 1,000 U 790 U 2,900 U
2-Methylnaphthalene 91-57-6 20.2 NM NM NM NM 1,000 U 790 U 2,900 U
2-Methylphenol 95-48-7 55.4 NM NM NM NM 1,000 U 790 U 2,900 U
2-Nitroaniline 88-74-4 NM NM NM NM 2,400 U 1,900 U 15,000 U
2-Nitrophenol 88-75-5 13.3 NM NM NM NM 1,000 U 790 U 2,900 U
3,3'-Dichlorobenzidine 91-94-1 127 NM NM NM NM 1,000 U 790 U 2,900 U
3-Nitroaniline 99-09-2 NM NM NM NM 2,400 U 1,900 U 15,000 U
4,6-Dinitro-2-methylphenol 534-52-1 104 NM NM NM NM 2,400 U 1,900 U 15,000 U
4-Bromophenyl-phenylether 101-55-3 1,550 NM NM NM NM 1,000 U 790 U 2,900 U
4-Chloro-3-methylphenol 59-50-7 388 NM NM NM NM 1,000 U 790 U 2,900 U
4-Chloroaniline 106-47-8 146 NM NM NM NM 1,000 U 790 U 2,900 U
4-Chlorophenyl-phenylether 7005-72-3 NM NM NM NM 1,000 U 790 U 2,900 U
4-Methylphenol 106-44-5 20.2 NM NM NM NM 1,000 U 790 U 2,900 U
4-Nitroaniline 100-01-6 NM NM NM NM 2,400 U 1,900 U 15,000 U
4-Nitrophenol 100-02-7 13.3 NM NM NM NM 2,400 U 1,900 U 15,000 U
Acenaphthene 83-32-9 6.71 18.0 U 18.0 U 18.0 U 18.0 U 1,000 U 790 U 160 J
Acenaphthylene 208-96-8 5.87 10.0 U 10.0 U 10.0 U 10.0 U 1,000 U 790 U 1,400 J
Acetophenone 98-86-2 NM NM NM NM NM NM 2,900 U
Anthracene 120-12-7 57.2 6.6 U 6.6 U 6.6 U 6.6 U 1,000 U 250 J 1,800 J
Atrazine 1912-24-9 NM NM NM NM NM NM 2,900 U
Benzaldehyde 100-52-7 NM NM NM NM NM NM 2,900 U
Benzo(a)anthracene 56-55-3 108 0.13 U 0.13 U 0.13 U 0.13 U 1,000 U 1,100 6,700
Benzo(a)pyrene 50-32-8 150 0.23 U 0.23 U 0.23 U 0.23 U 1,000 U 1,000 6,700
Benzo(b)fluoranthene 205-99-2 10,000 0.18 U 0.18 U 0.18 U 0.18 U 1,000 U 1,600 5,300
Benzo(g,h,i)perylene 191-24-2 170 0.76 U 0.76 U 0.88 U 0.76 U 1,000 U 790 U 4,400
Benzo(k)fluoranthene 207-08-9 240 0.17 U 0.17 U 0.17 U 0.17 U 1,000 U 420 J 5,300
bis(2-Chloroethoxy) methane 111-91-1 NM NM NM NM 1,000 U 790 U 2,900 U
bis(2-Chloroethyl) ether 111-44-4 3,520 NM NM NM NM 1,000 U 790 U 2,900 U
bis(2-Ethylhexyl) phthalate 117-81-7 182 NM NM NM NM 460 J 580 J 2,900 U
Butylbenzylphthalate 85-68-7 1,970 NM NM NM NM 1,000 U 790 U 2,900 U
Caprolactam 105-60-2 NM NM NM NM NM NM 2,900 U
Carbazole 86-74-8 57.2 NM NM NM NM 1,000 U 790 U 470 J
Chrysene 218-01-9 166 1.5 U 1.5 U 1.5 U 1.5 U 1,000 U 1,100 7,000
Dibenzo(a,h)anthracene 53-70-3 33 0.30 U 0.30 U 0.30 U 0.30 U 1,000 U 790 U 1,100 J
Dibenzofuran 132-64-9 449 NM NM NM NM 1,000 U 790 U 2,900 U
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Appendix G-4-17
SVOC Results for Sediment Samples Collected from the Slag Pile

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois

Location ID Pond Line 1 Pond Line 1 Pond Line 2 Pond Line 4 SSI-X205 SSI-X206 UL-215
Sample ID Pond Line 1 Pond Line 1 DP Pond Line 2 Pond Line 4 SSI-X205 SSI-X206 OU1-SE-UL215-071101

Date 11/1/1994 11/1/1994 11/1/1994 11/1/1994 11/21/1991 11/21/1991 11/1/2007
Units µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg

Depth 0' 0' 0' 0' 0 - 0.667' 0 - 0.667' 0'

Analyte CAS # Sediment ESV 
(µg/Kg)

Diethylphthalate 84-66-2 295 NM NM NM NM 1,000 U 790 U 2,900 U
Dimethylphthalate 131-11-3 295 NM NM NM NM 1,000 U 790 U 2,900 U
Di-n-butylphthalate 84-74-2 1,114 NM NM NM NM 1,000 U 790 U 2,900 U
Di-n-octylphthalate 117-84-0 40,600 NM NM NM NM 1,000 U 790 U 2,900 U
Fluoranthene 206-44-0 423 2.1 U 2.1 U 2.1 U 2.1 U 1,000 U 2,300 14,000
Fluorene 86-73-7 77.4 2.1 U 2.1 U 2.1 U 2.1 U 1,000 U 790 U 2,900 U
Hexachlorobenzene 118-74-1 20 NM NM NM NM 1,000 U 790 U 2,900 U
Hexachlorobutadiene 87-68-3 26.5 NM NM NM NM 1,000 U 790 U 2,900 U
Hexachlorocyclopentadiene 77-47-4 901 NM NM NM NM 1,000 U 790 U 2,900 U
Hexachloroethane 67-72-1 584 NM NM NM NM 1,000 U 790 U 2,900 U
Indeno(1,2,3-cd)pyrene 193-39-5 200 0.43 U 0.43 U 0.43 U 0.43 U 1,000 U 790 U 3,700
Isophorone 78-59-1 432 NM NM NM NM 1,000 U 790 U 2,900 U
Naphthalene 91-20-3 176 10.0 U 10.0 U 10.0 U 10.0 U 1,000 U 790 U 2,900 U
Nitrobenzene 98-95-3 145 NM NM NM NM 1,000 U 790 U 2,900 U
N-Nitroso-di-n-propylamine 621-64-7 NM NM NM NM 1,000 U 790 U 2,900 U
N-Nitrosodiphenylamine/Diphenylamine 86-30-6 NM NM NM NM 1,000 U 790 U 2,900 U
Pentachlorophenol 87-86-5 23,000 NM NM NM NM 2,400 U 1,900 U 15,000 U
Phenanthrene 85-01-8 24 6.4 U 6.4 U 6.4 U 6.4 U 1,000 U 1,400 6,000
Phenol 108-95-2 49.1 NM NM NM NM 1,000 U 790 U 2,900 U
Pyrene 129-00-0 195 2.7 U 2.7 U 2.7 U 2.7 U 1,000 U 2,000 14,000

Notes:
Exceedance of Sediment Ecological Screening Value (ESV)

1,000 Bold indicates a detection

J

 U

NM Not Measured

The analyte was positively identified; the associated numerical value 
is the approximate concentration of the analyte in the sample.
The analyte was analyzed for, but was not detected above the reported 
sample quantitation limit.
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Appendix G-4-17
SVOC Results for Sediment Samples Collected from the Little Vermilion River

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois

Location ID ISA-X201 ISA-X202 ISA-X203 ISA-X204 ISA-X205 LVR-201 LVR-201 LVR-205 LVR-209 LVR-213 LVR-214 SSI-X201
Sample ID ISA-X201 ISA-X202 ISA-X203 ISA-X204 ISA-X205 OU1-SS-LVR201-071029 OU1-SS-LVR406-071029 LVR205-071030 OU1-SS-LVR209-071031 OU1-SS-LVR213-071031 OU1-SS-LVR214-071031 SSI-X201

Date 12/14/1993 12/14/1993 12/14/1993 12/14/1993 12/14/1993 10/29/2007 10/29/2007 10/30/2007 10/31/2007 10/31/2007 10/31/2007 11/21/1991
Units µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg

Depth 0 - 0.25' 0 - 0.25' 0' 0 - 0.5' 0 - 0.25' 0' 0' 0' 0' 0' 0' 0 - 0.583'

Analyte CAS # Sediment ESV 
(µg/Kg)

1,1-Biphenyl 92-52-4 NM NM NM NM NM 480 U 590 U 500 U 410 U 1,100 U 380 U NM
1,2,4-Trichlorobenzene 120-82-1 5,062 NM NM NM NM NM NM NM NM NM NM NM 470 U
1,2-Dichlorobenzene 95-50-1 294 NM NM NM NM NM NM NM NM NM NM NM 470 U
1,3-Dichlorobenzene 541-73-1 1,315 NM NM NM NM NM NM NM NM NM NM NM 470 U
1,4-Dichlorobenzene 106-46-7 318 NM NM NM NM NM NM NM NM NM NM NM 470 U
2,2'-Oxybis(1-Chloropropane) 108-60-1 NM NM NM NM NM 480 U 590 U 500 U 410 U 1,100 U 380 U 470 U
2,4,5-Trichlorophenol 95-95-4 208 NM NM NM NM NM 480 U 590 U 500 U 410 U 1,100 U 380 U 1,100 U
2,4,6-Trichlorophenol 88-06-2 208 NM NM NM NM NM 480 U 590 U 500 U 410 U 1,100 U 380 U 470 U
2,4-Dichlorophenol 120-83-2 81.7 NM NM NM NM NM 480 U 590 U 500 U 410 U 1,100 U 380 U 470 U
2,4-Dimethylphenol 105-67-9 304 NM NM NM NM NM 480 U 590 U 500 U 410 U 1,100 U 380 U 470 U
2,4-Dinitrophenol 51-28-5 6.21 NM NM NM NM NM 2,500 U 3,000 U 2,600 U 2,100 U 5,800 U 2,000 U 1,100 U
2,4-Dinitrotoluene 121-14-2 14.4 NM NM NM NM NM 480 U 590 U 500 U 410 U 1,100 U 380 U 470 U
2,6-Dinitrotoluene 606-20-2 39.8 NM NM NM NM NM 480 U 590 U 500 U 410 U 1,100 U 380 U 470 U
2-Chloronaphthalene 91-58-7 417 NM NM NM NM NM 480 U 590 U 500 U 410 U 1,100 U 380 U 470 U
2-Chlorophenol 95-57-8 31.9 NM NM NM NM NM 480 U 590 U 500 U 410 U 1,100 U 380 U 470 U
2-Methylnaphthalene 91-57-6 20.2 0.0 U 0.0 U 0.0 U 0.0 U 0.0 U 480 U 590 U 500 U 410 U 1,100 U 380 U 470 U
2-Methylphenol 95-48-7 55.4 NM NM NM NM NM 480 U 590 U 500 U 410 U 1,100 U 380 U 470 U
2-Nitroaniline 88-74-4 NM NM NM NM NM 2,500 U 3,000 U 2,600 U 2,100 U 5,800 U 2,000 U 1,100 U
2-Nitrophenol 88-75-5 13.3 NM NM NM NM NM 480 U 590 U 500 U 410 U 1,100 U 380 U 470 U
3,3'-Dichlorobenzidine 91-94-1 127 NM NM NM NM NM 480 U 590 U 500 U 410 U 1,100 U 380 U 470 U
3-Nitroaniline 99-09-2 NM NM NM NM NM 2,500 U 3,000 U 2,600 U 2,100 U 5,800 U 2,000 U 1,100 U
4,6-Dinitro-2-methylphenol 534-52-1 104 NM NM NM NM NM 2,500 U 3,000 U 2,600 U 2,100 U 5,800 U 2,000 U 1,100 U
4-Bromophenyl-phenylether 101-55-3 1,550 NM NM NM NM NM 480 U 590 U 500 U 410 U 1,100 U 380 U 470 U
4-Chloro-3-methylphenol 59-50-7 388 NM NM NM NM NM 480 U 590 U 500 U 410 U 1,100 U 380 U 470 U
4-Chloroaniline 106-47-8 146 NM NM NM NM NM 480 U 590 U 500 U 410 U 1,100 U 380 U 470 U
4-Chlorophenyl-phenylether 7005-72-3 NM NM NM NM NM 480 U 590 U 500 U 410 U 1,100 U 380 U 470 U
4-Methylphenol 106-44-5 20.2 NM NM NM NM NM 480 U 590 U 500 U 410 U 1,100 U 380 U 470 U
4-Nitroaniline 100-01-6 NM NM NM NM NM 2,500 U 3,000 U 2,600 U 2,100 U 5,800 U 2,000 U 1,100 U
4-Nitrophenol 100-02-7 13.3 NM NM NM NM NM 2,500 U 3,000 U 2,600 U 2,100 U 5,800 U 2,000 U 1,100 U
Acenaphthene 83-32-9 6.71 NM NM NM NM NM 480 U 590 U 500 U 410 U 1,100 U 380 U 470 U
Acenaphthylene 208-96-8 5.87 NM NM NM NM NM 480 U 590 U 500 U 410 U 1,100 U 380 U 470 U
Acetophenone 98-86-2 NM NM NM NM NM 480 U 590 U 500 U 410 U 1,100 U 380 U NM
Anthracene 120-12-7 57.2 NM NM NM NM NM 480 U 590 U 44.0 J 410 U 1,100 U 380 U 470 U
Atrazine 1912-24-9 NM NM NM NM NM 480 U 590 U 500 U 410 U 1,100 U 380 U NM
Benzaldehyde 100-52-7 NM NM NM NM NM 480 U 590 U 500 U 410 U 1,100 U 380 U NM
Benzo(a)anthracene 56-55-3 108 0.0 U 0.0 U 0.0 U 0.0 U 0.0 U 480 U 590 U 130 J 410 U 58.0 J 380 U 470 U
Benzo(a)pyrene 50-32-8 150 0.0 U 0.0 U 0.0 U 0.0 U 0.0 U 480 U 590 U 130 J 410 U 63.0 J 380 U 470 U
Benzo(b)fluoranthene 205-99-2 10,000 0.0 U 0.0 U 0.0 U 0.0 U 0.0 U 480 U 590 U 91.0 J 410 U 1,100 U 380 U 470 U
Benzo(g,h,i)perylene 191-24-2 170 NM NM NM NM NM 480 U 590 U 72.0 J 410 U 1,100 U 380 U 470 U
Benzo(k)fluoranthene 207-08-9 240 NM NM NM NM NM 480 U 590 U 100 J 410 U 1,100 U 380 U 470 U
bis(2-Chloroethoxy) methane 111-91-1 NM NM NM NM NM 480 U 590 U 500 U 410 U 1,100 U 380 U 470 U
bis(2-Chloroethyl) ether 111-44-4 3,520 NM NM NM NM NM 480 U 590 U 500 U 410 U 1,100 U 380 U 470 U
bis(2-Ethylhexyl) phthalate 117-81-7 182 NM NM NM NM NM 480 U 590 U 500 U 410 U 1,100 U 380 U 160 J
Butylbenzylphthalate 85-68-7 1,970 NM NM NM NM NM 480 U 590 U 500 U 410 U 1,100 U 380 U 470 U
Caprolactam 105-60-2 NM NM NM NM NM 480 U 590 U 500 U 410 U 1,100 U 380 U NM
Carbazole 86-74-8 57.2 NM NM NM NM NM 480 U 590 U 500 U 410 U 1,100 U 380 U 470 U
Chrysene 218-01-9 166 0.0 U 0.0 U 0.0 U 0.0 U 0.0 U 480 U 590 U 140 J 410 U 73.0 J 380 U 470 U
Dibenzo(a,h)anthracene 53-70-3 33 NM NM NM NM NM 480 U 590 U 500 U 410 U 1,100 U 380 U 470 U
Dibenzofuran 132-64-9 449 0.0 U 0.0 U 0.0 U 0.0 U 0.0 U 480 U 590 U 500 U 410 U 1,100 U 380 U 470 U
Diethylphthalate 84-66-2 295 NM NM NM NM NM 480 U 590 U 500 U 410 U 1,100 U 380 U 470 U
Dimethylphthalate 131-11-3 295 NM NM NM NM NM 480 U 590 U 500 U 410 U 1,100 U 380 U 470 U
Di-n-butylphthalate 84-74-2 1,114 NM NM NM NM NM 480 U 590 U 500 U 410 U 1,100 U 380 U 470 U
Di-n-octylphthalate 117-84-0 40,600 NM NM NM NM NM 480 U 590 U 500 U 410 U 1,100 U 380 U 470 U
Fluoranthene 206-44-0 423 0.0 U 0.0 U 0.0 U 0.0 U 0.0 U 480 U 590 U 340 J 410 U 150 J 380 U 470 U
Fluorene 86-73-7 77.4 NM NM NM NM NM 480 U 590 U 500 U 410 U 1,100 U 380 U 470 U
Hexachlorobenzene 118-74-1 20 0.0 U 0.0 U 0.0 U 0.0 U 0.0 U 480 U 590 U 500 U 410 U 1,100 U 380 U 470 U
Hexachlorobutadiene 87-68-3 26.5 NM NM NM NM NM 480 U 590 U 500 U 410 U 1,100 U 380 U 470 U
Hexachlorocyclopentadiene 77-47-4 901 NM NM NM NM NM 480 U 590 U 500 U 410 U 1,100 U 380 U 470 U
Hexachloroethane 67-72-1 584 NM NM NM NM NM 480 U 590 U 500 U 410 U 1,100 U 380 U 470 U
Indeno(1,2,3-cd)pyrene 193-39-5 200 NM NM NM NM NM 480 U 590 U 72.0 J 410 U 1,100 U 380 U 470 U
Isophorone 78-59-1 432 NM NM NM NM NM 480 U 590 U 500 U 410 U 1,100 U 380 U 470 U
Naphthalene 91-20-3 176 0.0 U 0.0 U 0.0 U 0.0 U 0.0 U 480 U 590 U 500 U 410 U 1,100 U 380 U 470 U
Nitrobenzene 98-95-3 145 NM NM NM NM NM 480 U 590 U 500 U 410 U 1,100 U 380 U 470 U
N-Nitroso-di-n-propylamine 621-64-7 NM NM NM NM NM 480 U 590 U 500 U 410 U 1,100 U 380 U 470 U
N-Nitrosodiphenylamine/Diphenylamine 86-30-6 NM NM NM NM NM 480 U 590 U 500 U 410 U 1,100 U 380 U 470 U
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Appendix G-4-17
SVOC Results for Sediment Samples Collected from the Little Vermilion River

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois

Location ID ISA-X201 ISA-X202 ISA-X203 ISA-X204 ISA-X205 LVR-201 LVR-201 LVR-205 LVR-209 LVR-213 LVR-214 SSI-X201
Sample ID ISA-X201 ISA-X202 ISA-X203 ISA-X204 ISA-X205 OU1-SS-LVR201-071029 OU1-SS-LVR406-071029 LVR205-071030 OU1-SS-LVR209-071031 OU1-SS-LVR213-071031 OU1-SS-LVR214-071031 SSI-X201

Date 12/14/1993 12/14/1993 12/14/1993 12/14/1993 12/14/1993 10/29/2007 10/29/2007 10/30/2007 10/31/2007 10/31/2007 10/31/2007 11/21/1991
Units µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg

Depth 0 - 0.25' 0 - 0.25' 0' 0 - 0.5' 0 - 0.25' 0' 0' 0' 0' 0' 0' 0 - 0.583'

Analyte CAS # Sediment ESV 
(µg/Kg)

Pentachlorophenol 87-86-5 23,000 0.0 U 0.0 U 0.0 U 0.0 U 0.0 U 2,500 U 3,000 U 2,600 U 2,100 U 5,800 U 2,000 U 1,100 U
Phenanthrene 85-01-8 24 0.0 U 0.0 U 0.0 U 0.0 U 0.0 U 480 U 590 U 200 J 410 U 91.0 J 380 U 470 U
Phenol 108-95-2 49.1 NM NM NM NM NM 480 U 590 U 500 U 410 U 1,100 U 380 U 470 U
Pyrene 129-00-0 195 0.0 U 0.0 U 0.0 U 0.0 U 0.0 U 480 U 590 U 260 J 410 U 120 J 380 U 470 U

Notes:
Exceedance of Sediment Ecological Screening Value (ESV)

1,000 Bold indicates a detection

J

U

NM Not Measured

The analyte was positively 
identified; the associated numerical 
The analyte was analyzed for, but 
was not detected above the reported 
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Appendix G-4-17
SVOC Results for Sediment Samples Collected from the Little Vermilion River

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois

Location ID
Sample ID

Date
Units

Depth

Analyte CAS # Sediment ESV 
(µg/Kg)

1,1-Biphenyl 92-52-4
1,2,4-Trichlorobenzene 120-82-1 5,062
1,2-Dichlorobenzene 95-50-1 294
1,3-Dichlorobenzene 541-73-1 1,315
1,4-Dichlorobenzene 106-46-7 318
2,2'-Oxybis(1-Chloropropane) 108-60-1
2,4,5-Trichlorophenol 95-95-4 208
2,4,6-Trichlorophenol 88-06-2 208
2,4-Dichlorophenol 120-83-2 81.7
2,4-Dimethylphenol 105-67-9 304
2,4-Dinitrophenol 51-28-5 6.21
2,4-Dinitrotoluene 121-14-2 14.4
2,6-Dinitrotoluene 606-20-2 39.8
2-Chloronaphthalene 91-58-7 417
2-Chlorophenol 95-57-8 31.9
2-Methylnaphthalene 91-57-6 20.2
2-Methylphenol 95-48-7 55.4
2-Nitroaniline 88-74-4
2-Nitrophenol 88-75-5 13.3
3,3'-Dichlorobenzidine 91-94-1 127
3-Nitroaniline 99-09-2
4,6-Dinitro-2-methylphenol 534-52-1 104
4-Bromophenyl-phenylether 101-55-3 1,550
4-Chloro-3-methylphenol 59-50-7 388
4-Chloroaniline 106-47-8 146
4-Chlorophenyl-phenylether 7005-72-3
4-Methylphenol 106-44-5 20.2
4-Nitroaniline 100-01-6
4-Nitrophenol 100-02-7 13.3
Acenaphthene 83-32-9 6.71
Acenaphthylene 208-96-8 5.87
Acetophenone 98-86-2
Anthracene 120-12-7 57.2
Atrazine 1912-24-9
Benzaldehyde 100-52-7
Benzo(a)anthracene 56-55-3 108
Benzo(a)pyrene 50-32-8 150
Benzo(b)fluoranthene 205-99-2 10,000
Benzo(g,h,i)perylene 191-24-2 170
Benzo(k)fluoranthene 207-08-9 240
bis(2-Chloroethoxy) methane 111-91-1
bis(2-Chloroethyl) ether 111-44-4 3,520
bis(2-Ethylhexyl) phthalate 117-81-7 182
Butylbenzylphthalate 85-68-7 1,970
Caprolactam 105-60-2
Carbazole 86-74-8 57.2
Chrysene 218-01-9 166
Dibenzo(a,h)anthracene 53-70-3 33
Dibenzofuran 132-64-9 449
Diethylphthalate 84-66-2 295
Dimethylphthalate 131-11-3 295
Di-n-butylphthalate 84-74-2 1,114
Di-n-octylphthalate 117-84-0 40,600
Fluoranthene 206-44-0 423
Fluorene 86-73-7 77.4
Hexachlorobenzene 118-74-1 20
Hexachlorobutadiene 87-68-3 26.5
Hexachlorocyclopentadiene 77-47-4 901
Hexachloroethane 67-72-1 584
Indeno(1,2,3-cd)pyrene 193-39-5 200
Isophorone 78-59-1 432
Naphthalene 91-20-3 176
Nitrobenzene 98-95-3 145
N-Nitroso-di-n-propylamine 621-64-7
N-Nitrosodiphenylamine/Diphenylamine 86-30-6

SSI-X202 SSI-X203 SSI-X204 SSI-X208
SSI-X202 SSI-X203 SSI-X204 SSI-X208

11/21/1991 11/21/1991 11/21/1991 11/20/1991
µg/Kg µg/Kg µg/Kg µg/Kg

0 - 0.25' 0 - 0.667' 0 - 0.667' 0 - 0.667'

NM NM NM NM
630 U 430 U 540 U 400 U
630 U 430 U 540 U 400 U
630 U 430 U 540 U 400 U
630 U 430 U 540 U 400 U
630 U 430 U 540 U 400 U

1,500 U 1,000 U 1,300 U 980 U
630 U 430 U 540 U 400 U
630 U 430 U 540 U 400 U
630 U 430 U 540 U 400 U

1,500 U 1,000 U 1,300 U 980 U
630 U 430 U 540 U 400 U
630 U 430 U 540 U 400 U
630 U 430 U 540 U 400 U
630 U 430 U 540 U 400 U
630 U 430 U 540 U 400 U
630 U 430 U 540 U 400 U

1,500 U 1,000 U 1,300 U 980 U
630 U 430 U 540 U 400 U
630 U 430 U 540 U 400 U

1,500 U 1,000 U 1,300 U 980 U
1,500 U 1,000 U 1,300 U 980 U
630 U 430 U 540 U 400 U
630 U 430 U 540 U 400 U
630 U 430 U 540 U 400 U
630 U 430 U 540 U 400 U
630 U 430 U 540 U 400 U

1,500 U 1,000 U 1,300 U 980 U
1,500 U 1,000 U 1,300 U 980 U
630 U 430 U 540 U 400 U
630 U 430 U 540 U 400 U
NM NM NM NM

630 U 430 U 540 U 400 U
NM NM NM NM
NM NM NM NM

330 J 430 U 540 U 400 U
250 J 430 U 540 U 400 U
320 J 430 U 540 U 400 U
630 U 430 U 540 U 400 U
220 J 430 U 540 U 400 U
630 U 430 U 540 U 400 U
630 U 430 U 540 U 400 U
170 J 230 J 200 J 130 J
630 U 430 U 540 U 400 U
NM NM NM NM

630 U 430 U 540 U 400 U
330 J 430 U 540 U 400 U
630 U 430 U 540 U 400 U
630 U 430 U 540 U 400 U
630 U 430 U 540 U 400 U
630 U 430 U 540 U 400 U
630 U 430 U 540 U 400 U
630 U 430 U 540 U 400 U
670 430 U 540 U 400 U

630 U 430 U 540 U 400 U
630 U 430 U 540 U 400 U
630 U 430 U 540 U 400 U
630 U 430 U 540 U 400 U
630 U 430 U 540 U 400 U
630 U 430 U 540 U 400 U
630 U 430 U 540 U 400 U
630 U 430 U 540 U 400 U
630 U 430 U 540 U 400 U
630 U 430 U 540 U 400 U
630 U 430 U 540 U 400 U
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Appendix G-4-17
SVOC Results for Sediment Samples Collected from the Little Vermilion River

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois

Location ID
Sample ID

Date
Units

Depth

Analyte CAS # Sediment ESV 
(µg/Kg)

Pentachlorophenol 87-86-5 23,000
Phenanthrene 85-01-8 24
Phenol 108-95-2 49.1
Pyrene 129-00-0 195

Notes:
Exceedance of Sediment Ecological S

1,000 Bold indicates a detection

J

U

NM Not Measured

The analyte was positively 
identified; the associated numerical 
The analyte was analyzed for, but 
was not detected above the reported 

SSI-X202 SSI-X203 SSI-X204 SSI-X208
SSI-X202 SSI-X203 SSI-X204 SSI-X208

11/21/1991 11/21/1991 11/21/1991 11/20/1991
µg/Kg µg/Kg µg/Kg µg/Kg

0 - 0.25' 0 - 0.667' 0 - 0.667' 0 - 0.667'

1,500 U 1,000 U 1,300 U 980 U
400 J 430 U 540 U 400 U
630 U 430 U 540 U 400 U
580 J 430 U 540 U 400 U
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Appendix G-4-18
PCB Results for Sediment Samples Collected from the Slag Pile

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois

Location ID SSI-X205 SSI-X206 UL-215
Sample ID SSI-X205 SSI-X206 OU1-SE-UL215-071101

Date 11/21/1991 11/21/1991 11/1/2007
Units µg/Kg µg/Kg µg/Kg

Depth 0 - 0.667' 0 - 0.667' 0'

Analyte CAS # Sediment 
ESV (µg/Kg)

Aroclor 1016 12674-11-2 59.8 1,000 U 790 U 240 U
Aroclor 1221 11104-28-2 59.8 2,000 U 1,600 U 490 U
Aroclor 1232 11141-16-5 59.8 1,000 U 790 U 240 U
Aroclor 1242 53469-21-9 59.8 1,000 U 790 U 240 U
Aroclor 1248 12672-29-6 59.8 1,000 U 790 U 240 U
Aroclor 1254 11097-69-1 59.8 1,000 U 2,900 240 U
Aroclor 1260 11096-82-5 59.8 1,000 U 790 U 1,900

Notes:
Exceedance of Sediment Ecological Screening Value (ESV)

1,000 Bold indicates a detection

U

NM Not Measured

The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit.
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Appendix G-4-18
PCB Results for Sediment Samples Collected from the Little Vermilion River

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois

Location ID ISA-X201 ISA-X202 ISA-X203 ISA-X204 ISA-X205 LVR-201 LVR-201 LVR-205 LVR-209 LVR-213 LVR-214 SSI-X201 SSI-X202 SSI-X203 SSI-X204 SSI-X208
Sample ID ISA-X201 ISA-X202 ISA-X203 ISA-X204 ISA-X205 OU1-SS-LVR201-071029 OU1-SS-LVR406-071029 LVR205-071030 OU1-SS-LVR209-071031 OU1-SS-LVR213-071031 OU1-SS-LVR213-071031 SSI-X201 SSI-X202 SSI-X203 SSI-X204 SSI-X208

Date 34,317 12/14/1993 12/14/1993 12/14/1993 12/14/1993 10/29/2007 10/29/2007 10/30/2007 10/31/2007 10/31/2007 10/31/2007 11/21/1991 11/21/1991 11/21/1991 11/21/1991 11/20/1991
Units µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg

Depth 0 - 0.25' 0 - 0.25' 0' 0 - 0.5' 0 - 0.25' 0' 0' 0' 0' 0' 0' 0 - 0.583' 0 - 0.25' 0 - 0.667' 0 - 0.667' 0 - 0.667'

Analyte CAS # Sediment ESV 
(µg/Kg)

Aroclor 1016 12674-11-2 59.8 NM NM NM NM NM 48.0 U 59.0 U 50.0 U 41.0 U 56.0 U 38.0 U 47.0 U 63.0 U 43.0 U 54.0 U 40.0 U
Aroclor 1221 11104-28-2 59.8 NM NM NM NM NM 97.0 U 120 U 100 U 83.0 U 110 U 77.0 U 96.0 U 130 U 88.0 U 110 U 82.0 U
Aroclor 1232 11141-16-5 59.8 NM NM NM NM NM 48.0 U 59.0 U 50.0 U 41.0 U 56.0 U 38.0 U 47.0 U 63.0 U 43.0 U 54.0 U 40.0 U
Aroclor 1242 53469-21-9 59.8 50.0 U 0.0 U 75 810 38.0 J 48.0 U 59.0 U 50.0 U 41.0 U 56.0 U 38.0 U 47.0 U 63.0 U 43.0 U 54.0 U 40.0 U
Aroclor 1248 12672-29-6 59.8 NM NM NM NM NM 48.0 U 59.0 U 50.0 U 41.0 U 56.0 U 38.0 U 47.0 U 63.0 U 43.0 U 54.0 U 40.0 U
Aroclor 1254 11097-69-1 59.8 50.0 U 96 96 820 32.0 J 48.0 U 59.0 U 50.0 U 41.0 U 56.0 U 38.0 U 81 63.0 U 43.0 U 140 40.0 U
Aroclor 1260 11096-82-5 59.8 50.0 U 33.0 J 23.0 J 190 12.0 J 48.0 U 59.0 U 50.0 U 41.0 U 56.0 U 38.0 U 47.0 U 63.0 U 43.0 U 54.0 U 40.0 U

Notes:
Exceedance of Sediment Ecological Screening Value (ESV)

1,000 Bold indicates a detection
J The analyte was positively identified; the associated numerical value is the approximate concentration of the analyte in the sample.
U The analyte was analyzed for, but was not detected above the reported sample quantitation limit.

NM Not Measured
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Appendix G-4-19
Pesticide Results for Sediment Samples Collected from the Slag Pile

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois

Location ID SSI-X205 SSI-X206 UL-215
Sample ID SSI-X205 SSI-X206 OU1-SE-UL215-071101

Date 11/21/1991 11/21/1991 11/1/2007
Units µg/Kg µg/Kg µg/Kg

Depth 0 - 0.667' 0 - 0.667' 0'

Analyte CAS # Sediment 
ESV (µg/Kg)

4,4'-DDD 72-54-8 4.88 100 U 80.0 U 4.8 U
4,4'-DDE 72-55-9 3.16 100 U 80.0 U 4.8 U
4,4'-DDT 50-29-3 4.16 100 U 80.0 U 4.8 U
Aldrin 309-00-2 2 52.0 U 40.0 U 2.5 U
alpha-BHC 319-84-6 6 52.0 U 40.0 U 2.5 U
alpha-Chlordane 5103-71-9 3.24 52.0 U 40.0 U 2.5 U
beta-BHC 319-85-7 5 52.0 U 40.0 U 2.5 U
delta-BHC 319-86-8 71,500 52.0 U 40.0 U 2.5 U
Dieldrin 60-57-1 1.9 100 U 80.0 U 4.8 U
Endosulfan I 959-98-8 3.26 52.0 U 40.0 U 2.5 U
Endosulfan II 33213-65-9 1.94 100 U 80.0 U 4.8 U
Endosulfan sulfate 1031-07-8 34.6 100 U 80.0 U 4.8 U
Endrin 72-20-8 2.22 100 U 80.0 U 4.8 U
Endrin Aldehyde 7421-93-4 2.22 100 U 80.0 U 4.8 U
Endrin ketone 53494-70-5 2.22 100 U 80.0 U 4.8 U
gamma-BHC (Lindane) 58-89-9 2.37 52.0 U 40.0 U 2.5 U
gamma-Chlordane 5566-34-7 3.24 52.0 U 40.0 U 2.5 U
Heptachlor 76-44-8 0.6 52.0 U 40.0 U 2.5 U
Heptachlor epoxide 1024-57-3 2.47 52.0 U 40.0 U 2.5 U
Methoxychlor 72-43-5 13.6 520 U 400 U 25.0 U
Toxaphene 8001-35-2 0.077 5,200 U 4,000 U 48.0 U

Notes:
U

NM Not Measured
The analyte was analyzed 
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Appendix G-4-19
Pesticides Results for Sediment Samples Collected from the Little Vermilion River

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois

Location ID ISA-X202 ISA-X203 ISA-X204 ISA-X205 LVR-201 LVR-201 LVR-205 LVR-206 ISA-X201 LVR-213
Sample ID ISA-X202 ISA-X203 ISA-X204 ISA-X205 OU1-SS-LVR201-071029 OU1-SS-LVR406-071029 LVR205-071030 OU1-SS-LVR206-071030 ISA-X201 OU1-SS-LVR213-071031

Date 12/14/1993 12/14/1993 12/14/1993 12/14/1993 10/29/2007 10/29/2007 10/30/2007 10/30/2007 12/14/1993 10/31/2007
Units µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg

Depth 0 - 0.25' 0' 0 - 0.5' 0 - 0.25' 0' 0' 0' 0' 0 - 0.25' 0'

Analyte CAS # Sediment ESV 
(µg/Kg)

4,4'-DDD 72-54-8 4.88 2.7 J 1.6 J 9.7 0.79 J 4.8 U 5.9 U 5.0 U 4.1 U 5.0 U 5.6 U
4,4'-DDE 72-55-9 3.16 0.0 U 0.0 U 0.0 U 1.4 J 4.8 U 5.9 U 5.0 U 4.1 U 0.0 U 5.6 U
4,4'-DDT 50-29-3 4.16 1.6 J 1.7 J 9.2 1.3 J 4.8 U 5.9 U 5.0 U 4.1 U 5.0 U 5.6 U
Aldrin 309-00-2 2 0.0 U 0.0 U 0.0 U 0.0 U 2.5 U 3.0 U 2.6 U 2.1 U 0.0 U 2.9 U
alpha-BHC 319-84-6 6 0.0 U 0.0 U 0.0 U 0.0 U 2.5 U 3.0 U 2.6 U 2.1 U 0.0 U 2.9 U
alpha-Chlordane 5103-71-9 3.24 3.5 2.9 17 0.0 U 2.5 U 3.0 U 2.6 U 2.1 U 0.62 J 2.9 U
beta-BHC 319-85-7 5 0.0 U 0.0 U 0.0 U 0.0 U 2.5 U 3.0 U 2.6 U 2.1 U 0.0 U 2.9 U
delta-BHC 319-86-8 71,500 1.2 J 1.0 J 1.0 J 3 2.5 U 3.0 U 2.6 U 2.1 U 2.6 U 2.9 U
Dieldrin 60-57-1 1.9 6.5 5.2 17 0.0 U 4.8 U 5.9 U 5.0 U 4.1 U 1.5 J 5.6 U
Endosulfan I 959-98-8 3.26 0.0 U 0.0 U 0.0 U 0.0 U 2.5 U 3.0 U 2.6 U 2.1 U 0.0 U 2.9 U
Endosulfan II 33213-65-9 1.94 0.0 U 0.0 U 0.0 U 0.0 U 4.8 U 5.9 U 5.0 U 4.1 U 0.0 U 5.6 U
Endosulfan sulfate 1031-07-8 34.6 NM NM NM NM 4.8 U 5.9 U 5.0 U 4.1 U NM 5.6 U
Endrin 72-20-8 2.22 7.9 6.6 67 2.6 J 4.8 U 5.9 U 5.0 U 4.1 U 5.0 U 5.6 U
Endrin Aldehyde 7421-93-4 2.22 0.0 U 0.0 U 9.9 0.0 U 4.8 U 5.9 U 5.0 U 4.1 U 5.0 U 5.6 U
Endrin ketone 53494-70-5 2.22 0.0 U 1.4 J 0.0 U 0.0 U 4.8 U 5.9 U 5.0 U 4.1 U 5.0 U 5.6 U
gamma-BHC (Lindane) 58-89-9 2.37 NM NM NM NM 2.5 U 3.0 U 2.6 U 2.1 U NM 2.9 U
gamma-Chlordane 5566-34-7 3.24 1.4 J 0.97 J 5.1 0.56 J 2.5 U 3.0 U 2.6 U 2.1 U 2.6 U 2.9 U
Heptachlor 76-44-8 0.6 NM NM NM NM 2.5 U 3.0 U 2.6 U 2.1 U NM 2.9 U
Heptachlor epoxide 1024-57-3 2.47 NM NM NM NM 2.5 U 3.0 U 2.6 U 2.1 U NM 2.9 U
Methoxychlor 72-43-5 13.6 0.0 U 0.0 U 0.0 U 0.0 U 25.0 U 30.0 U 26.0 U 21.0 U 0.0 U 29.0 U
Toxaphene 8001-35-2 0.077 0.0 U 0.0 U 0.0 U 0.0 U 48.0 U 59.0 U 50.0 U 41.0 U 0.0 U 56.0 U

Location ID SSI-X202 SSI-X203 SSI-X204 SSI-X208 LVR-207 LVR-208 LVR-209 SSI-X201 LVR-214
Sample ID SSI-X202 SSI-X203 SSI-X204 SSI-X208 OU1-SS-LVR207-071030 OU1-SS-LVR208-071030 U1-SS-LVR209-07103 SSI-X201 OU1-SS-LVR214-071031

Date 11/21/1991 11/21/1991 11/21/1991 11/20/1991 10/30/2007 10/30/2007 10/31/2007 11/21/1991 10/31/2007
Units µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg

Depth 0 - 0.25' 0 - 0.667' 0 - 0.667' 0 - 0.667' 0' 0' 0' 0 - 0.583' 0'

Analyte CAS # Sediment ESV 
(µg/Kg)

4,4'-DDD 72-54-8 4.88 6.3 U 4.3 U 5.4 U 4.0 U 4.1 U 5.1 U 4.1 U 4.7 U 3.8 U
4,4'-DDE 72-55-9 3.16 6.3 U 4.3 U 5.4 U 4.0 U 4.1 U 5.1 U 4.1 U 4.7 U 3.8 U
4,4'-DDT 50-29-3 4.16 6.3 U 4.3 U 5.4 U 4.0 U 4.1 U 5.1 U 4.1 U 4.7 U 3.8 U
Aldrin 309-00-2 2 3.3 U 2.2 U 2.8 U 2.1 U 2.1 U 2.6 U 2.1 U 2.4 U 2.0 U
alpha-BHC 319-84-6 6 3.3 U 2.2 U 2.8 U 2.1 U 2.1 U 2.6 U 2.1 U 2.4 U 2.0 U
alpha-Chlordane 5103-71-9 3.24 3.3 U 2.2 U 2.8 U 2.1 U 2.1 U 2.6 U 2.1 U 2.4 U 2.0 U
beta-BHC 319-85-7 5 3.3 U 2.2 U 2.8 U 2.1 U 2.1 U 2.6 U 2.1 U 2.4 U 2.0 U
delta-BHC 319-86-8 71,500 3.3 U 2.2 U 2.8 U 2.1 U 2.1 U 2.6 U 2.1 U 2.4 U 2.0 U
Dieldrin 60-57-1 1.9 6.3 U 4.3 U 5.4 U 4.0 U 4.1 U 5.1 U 4.1 U 4.7 U 3.8 U
Endosulfan I 959-98-8 3.26 3.3 U 2.2 U 2.8 U 2.1 U 2.1 U 2.6 U 2.1 U 2.4 U 2.0 U
Endosulfan II 33213-65-9 1.94 6.3 U 4.3 U 5.4 U 4.0 U 4.1 U 5.1 U 4.1 U 4.7 U 3.8 U
Endosulfan sulfate 1031-07-8 34.6 6.3 U 4.3 U 5.4 U 4.0 U 4.1 U 5.1 U 4.1 U 4.7 U 3.8 U
Endrin 72-20-8 2.22 6.3 U 4.3 U 5.4 U 4.0 U 4.1 U 5.1 U 4.1 U 4.7 U 3.8 U
Endrin Aldehyde 7421-93-4 2.22 6.3 U 4.3 U 5.4 U 4.0 U 4.1 U 5.1 U 4.1 U 4.7 U 3.8 U
Endrin ketone 53494-70-5 2.22 6.3 U 4.3 U 5.4 U 4.0 U 4.1 U 5.1 U 4.1 U 4.7 U 3.8 U
gamma-BHC (Lindane) 58-89-9 2.37 3.3 U 2.2 U 2.8 U 2.1 U 2.1 U 2.6 U 2.1 U 2.4 U 2.0 U
gamma-Chlordane 5566-34-7 3.24 3.3 U 2.2 U 2.8 U 2.1 U 2.1 U 2.6 U 2.1 U 2.4 U 2.0 U
Heptachlor 76-44-8 0.6 3.3 U 2.2 U 2.8 U 2.1 U 2.1 U 2.6 U 2.1 U 2.4 U 2.0 U
Heptachlor epoxide 1024-57-3 2.47 3.3 U 2.2 U 2.8 U 2.1 U 2.1 U 2.6 U 2.1 U 2.4 U 2.0 U
Methoxychlor 72-43-5 13.6 33.0 U 22.0 U 28.0 U 21.0 U 21.0 U 26.0 U 21.0 U 24.0 U 20.0 U
Toxaphene 8001-35-2 0.077 330 U 220 U 280 U 210 U 41.0 U 51.0 U 41.0 U 240 U 38.0 U

Notes:
Exceedance of Sediment Ecological Screening Value (ESV)

1,000 Bold indicates a detection
J
U

NM Not Measured

The analyte was positively identified; the associated numerical value is the approximate concentration of the analyte in the sample.
The analyte was analyzed for, but was not detected above the reported sample quantitation limit.
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Appendix G-4-2
VOC Results for Shallow Soil Samples Collected from the Plant Area

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois

Location ID C-10 SB-311 SB-315 SB-319 SSI-X102 SSI-X105 SSI-X207
Sample ID C-10 OU1-SS-SB311-0-1 OU1-SS-SB315-0-1 OU1-SS-SB319-0-1 SSI-X102 SSI-X105 SSI-X207

Date 11/10/1993 10/3/2007 10/3/2007 10/3/2007 11/20/1991 11/20/1991 11/20/1991
Units µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg

Depth 0' 0 - 1' 0 - 1' 0 - 1' 0' 0 - 0.667' 0 - 0.25'

Analyte CAS # Residential RSL 
(µg/Kg)

Industrial RSL 
(µg/Kg)

1,1,1-Trichloroethane 71-55-6 8,700,000 38,000,000 12.0 U 6.2 UJ 9.2 UJ 38.0 UJ 13.0 U 13.0 U 12.0 U
1,1,2,2-Tetrachloroethane 79-34-5 560 2,800 12.0 U 6.2 UJ 9.2 UJ 38.0 UJ 13.0 U 13.0 U 12.0 U
1,1,2-Trichloroethane 79-00-5 1,100 5,300 12.0 U 6.2 UJ 9.2 UJ 38.0 UJ 13.0 U 13.0 U 12.0 U
1,1-Dichloroethane 75-34-3 3,300 17,000 12.0 U 6.2 UJ 9.2 UJ 38.0 UJ 13.0 U 13.0 U 12.0 U
1,1-Dichloroethene 75-35-4 240,000 1,100,000 12.0 U 6.2 UJ 9.2 UJ 38.0 UJ 13.0 U 13.0 U 12.0 U
1,2,4-Trichlorobenzene 120-82-1 22,000 99,000 NM 6.2 UJ 9.2 UJ 38.0 UJ NM NM NM
1,2-Dibromo-3-chloropropane 96-12-8 5.4 69 NM 6.2 UJ 9.2 UJ 38.0 UJ NM NM NM
1,2-Dibromoethane 106-93-4 34 170 NM 6.2 UJ 9.2 UJ 38.0 UJ NM NM NM
1,2-Dichlorobenzene 95-50-1 1,900,000 9,800,000 NM 6.2 UJ 9.2 UJ 38.0 UJ NM NM NM
1,2-Dichloroethane 107-06-2 430 2,200 12.0 U 6.2 UJ 9.2 UJ 38.0 UJ 13.0 U 13.0 U 12.0 U
1,2-Dichloropropane 78-87-5 890 4,500 12.0 U 6.2 UJ 9.2 UJ 38.0 UJ 13.0 U 13.0 U 12.0 U
1,3-Dichlorobenzene 541-73-1 2,400 12,000 NM 6.2 UJ 9.2 UJ 38.0 UJ NM NM NM
1,4-Dichlorobenzene 106-46-7 2,400 12,000 NM 6.2 UJ 9.2 UJ 38.0 UJ NM NM NM
2-Butanone (MEK) 78-93-3 28,000,000 200,000,000 12.0 U 12.0 UJ 1.9 J NM 13.0 U 13.0 U 12.0 U
2-Hexanone 591-78-6 210,000 1,400,000 12.0 U 12.0 UJ 18.0 UJ 22.0 J 13.0 U 13.0 U 12.0 U
4-Methyl-2-pentanone 108-10-1 5,300,000 53,000,000 12.0 U 12.0 UJ 18.0 UJ 17.0 J 13.0 U 13.0 U 12.0 U
Acetone 67-64-1 61,000,000 630,000,000 12.0 U 8.9 J 34.0 J NM 13.0 U 53 12.0 U
Benzene 71-43-2 1,100 5,400 12.0 U 6.2 UJ 9.2 UJ 38.0 UJ 13.0 U 13.0 U 12.0 U
Bromoform 75-25-2 61,000 220,000 12.0 U 6.2 UJ 9.2 UJ 38.0 UJ 13.0 U 13.0 U 12.0 U
Bromomethane 74-83-9 7,300 32,000 12.0 U 6.2 UJ 9.2 UJ 38.0 UJ 13.0 U 13.0 U 12.0 U
Carbon disulfide 75-15-0 820,000 3,700,000 12.0 U 0.63 J 18.0 UJ 11.0 J 13.0 U 13.0 U 12.0 U
Carbon tetrachloride 56-23-5 250 1,200 12.0 U 6.2 UJ 9.2 UJ 38.0 UJ 13.0 U 13.0 U 12.0 U
Chlorobenzene 108-90-7 290,000 1,400,000 12.0 U 6.2 UJ 9.2 UJ 38.0 UJ 13.0 U 13.0 U 12.0 U
Chloroethane 75-00-3 15,000,000 61,000,000 12.0 U 12.0 UJ 18.0 UJ 77.0 UJ 13.0 U 13.0 U 12.0 U
Chloroform 67-66-3 290 1,500 12.0 U 6.2 UJ 9.2 UJ 38.0 UJ 13.0 U 13.0 U 12.0 U
Chloromethane 74-87-3 120,000 500,000 12.0 U 6.2 UJ 9.2 UJ 38.0 UJ 13.0 U 13.0 U 12.0 U
cis/trans-1,2-Dichloroethene 540-59-0 12.0 U NM NM NM 13.0 U 13.0 U 12.0 U
cis-1,2-Dichloroethene 156-59-2 780,000 10,000,000 NM 6.2 UJ 9.2 UJ 38.0 UJ NM NM NM
cis-1,3-Dichloropropene 10061-01-5 1,700 8,100 12.0 U 6.2 UJ 9.2 UJ 38.0 UJ 13.0 U 13.0 U 12.0 U
Cyclohexane 110-82-7 7,000,000 29,000,000 NM 1.5 J 9.2 UJ 6.7 J NM NM NM
Dibromochloromethane 124-48-1 680 3,300 12.0 U 6.2 UJ 9.2 UJ 38.0 UJ 13.0 U 13.0 U 12.0 U
Dichlorobromomethane 75-27-4 270 1,400 12.0 U 6.2 UJ 9.2 UJ 38.0 UJ 13.0 U 13.0 U 12.0 U
Dichloromethane (Methylene chloride) 75-09-2 11,000 53,000 12.0 U 0.60 J 9.2 UJ 3.4 J 13.0 U 13.0 U 12.0 U
Ethyl benzene 100-41-4 5,400 27,000 12.0 U 0.43 J 9.2 UJ 38.0 UJ 13.0 U 13.0 U 12.0 U
Freon-11 75-69-4 790,000 3,400,000 NM 6.2 UJ 9.2 UJ 38.0 UJ NM NM NM
Freon-113 76-13-1 43,000,000 180,000,000 NM 6.2 UJ 9.2 UJ 38.0 UJ NM NM NM
Freon-12 75-71-8 180,000 780,000 NM 6.2 UJ 9.2 UJ 38.0 UJ NM NM NM
Isopropylbenzene 98-82-8 2,100,000 11,000,000 NM 6.2 UJ 9.2 UJ 38.0 UJ NM NM NM
m&p-Xylene XYLMP NM 6.2 UJ 9.2 UJ 38.0 UJ NM NM NM
Methyl acetate 79-20-9 78,000,000 1,000,000,000 NM 12.0 UJ 18.0 UJ 77.0 UJ NM NM NM
Methyl tertbutyl ether (MTBE) 1634-04-4 43,000 220,000 NM 6.2 UJ 9.2 UJ 38.0 UJ NM NM NM
Methylcyclohexane 108-87-2 7,000,000 29,000,000 NM 2.1 J 9.2 UJ 9.5 J NM NM NM
o-Xylene 95-47-6 3,800,000 19,000,000 NM 6.2 UJ 9.2 UJ 38.0 UJ NM NM NM
Styrene 100-42-5 6,300,000 36,000,000 12.0 U 6.2 UJ 9.2 UJ 38.0 UJ 13.0 U 13.0 U 12.0 U
Tetrachloroethene 127-18-4 550 2,600 12.0 U 6.2 UJ 9.2 UJ 38.0 UJ 13.0 U 13.0 U 12.0 U
Toluene 108-88-3 5,000,000 45,000,000 12.0 U 0.93 J 9.2 UJ 4.6 J 13.0 U 13.0 U 7.0 J
trans-1,2-Dichloroethene 156-60-5 150,000 690,000 NM 6.2 UJ 9.2 UJ 38.0 UJ NM NM NM
trans-1,3-Dichloropropene 10061-02-6 1,700 8,100 12.0 U 6.2 UJ 9.2 UJ 38.0 UJ 13.0 U 13.0 U 12.0 U
Trichloroethene 79-01-6 2,800 14,000 12.0 U 6.2 UJ 9.2 UJ 38.0 UJ 13.0 U 13.0 U 12.0 U
Vinyl chloride 75-01-4 60 1,700 12.0 U 6.2 UJ 9.2 UJ 38.0 UJ 13.0 U 13.0 U 12.0 U
Xylenes (unspecified) XYLENES 12.0 U NM NM NM 13.0 U 13.0 U 12.0 U

Notes:
1,000 Bold indicates a detection

J

U

NM Not Measured

The analyte was positively identified; the associated 
numerical value is the approximate concentration of 
the analyte in the sample.
The analyte was analyzed for, but was not detected 
above the reported sample quantitation limit.
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Appendix G-4-2
VOC Results for Deep Soil Samples Collected from the Plant Area

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois

Location ID C-5 C-7 C-10 SB-312
Sample ID C-5-12 C-7-6 C-10 OU1-SS-SB312-2-4

Date 11/12/1993 11/12/1993 11/10/1993 10/3/2007
Units µg/Kg µg/Kg µg/Kg µg/Kg

Depth 12' 6' 7' 2 - 4'

Analyte CAS # Residential RSL 
(µg/Kg)

Industrial RSL 
(µg/Kg)

1,1,1-Trichloroethane 71-55-6 8,700,000 38,000,000 NM NM 12.0 U 7.3 UJ
1,1,2,2-Tetrachloroethane 79-34-5 560 2,800 NM NM 12.0 U 7.3 UJ
1,1,2-Trichloroethane 79-00-5 1,100 5,300 NM NM 12.0 U 7.3 UJ
1,1-Dichloroethane 75-34-3 3,300 17,000 NM NM 12.0 U 7.3 UJ
1,1-Dichloroethene 75-35-4 240,000 1,100,000 NM NM 12.0 U 7.3 UJ
1,2,4-Trichlorobenzene 120-82-1 22,000 99,000 NM NM NM 7.3 UJ
1,2-Dibromo-3-chloropropane 96-12-8 5.4 69 NM NM NM 7.3 UJ
1,2-Dibromoethane 106-93-4 34 170 NM NM NM 7.3 UJ
1,2-Dichlorobenzene 95-50-1 1,900,000 9,800,000 NM NM NM 7.3 UJ
1,2-Dichloroethane 107-06-2 430 2,200 NM NM 12.0 U 7.3 UJ
1,2-Dichloropropane 78-87-5 890 4,500 NM NM 12.0 U 7.3 UJ
1,3-Dichlorobenzene 541-73-1 2,400 12,000 NM NM NM 7.3 UJ
1,4-Dichlorobenzene 106-46-7 2,400 12,000 NM NM NM 7.3 UJ
2-Butanone (MEK) 78-93-3 28,000,000 200,000,000 NM NM 12.0 U 15.0 UJ
2-Hexanone 591-78-6 210,000 1,400,000 NM NM 12.0 U 15.0 UJ
4-Methyl-2-pentanone 108-10-1 5,300,000 53,000,000 NM NM 12.0 U 15.0 UJ
Acetone 67-64-1 61,000,000 630,000,000 NM NM 9.0 J 10.0 J
Benzene 71-43-2 1,100 5,400 11.0 U 12.0 U 12.0 U 1.0 J
Bromoform 75-25-2 61,000 220,000 NM NM 12.0 U 7.3 UJ
Bromomethane 74-83-9 7,300 32,000 NM NM 12.0 U 7.3 UJ
Carbon disulfide 75-15-0 820,000 3,700,000 NM NM 12.0 U 15.0 UJ
Carbon tetrachloride 56-23-5 250 1,200 NM NM 12.0 U 7.3 UJ
Chlorobenzene 108-90-7 290,000 1,400,000 NM NM 12.0 U 7.3 UJ
Chloroethane 75-00-3 15,000,000 61,000,000 NM NM 12.0 U 15.0 UJ
Chloroform 67-66-3 290 1,500 NM NM 12.0 U 7.3 UJ
Chloromethane 74-87-3 120,000 500,000 NM NM 12.0 U 7.3 UJ
cis/trans-1,2-Dichloroethene 540-59-0 NM NM 12.0 U NM
cis-1,2-Dichloroethene 156-59-2 780,000 10,000,000 NM NM NM 7.3 UJ
cis-1,3-Dichloropropene 10061-01-5 1,700 8,100 NM NM 12.0 U 7.3 UJ
Cyclohexane 110-82-7 7,000,000 29,000,000 NM NM NM 0.63 J
Dibromochloromethane 124-48-1 680 3,300 NM NM 12.0 U 7.3 UJ
Dichlorobromomethane 75-27-4 270 1,400 NM NM 12.0 U 7.3 UJ
Dichloromethane (Methylene chloride) 75-09-2 11,000 53,000 NM NM 12.0 U 0.70 J
Ethyl benzene 100-41-4 5,400 27,000 16 13.0 U 12.0 U 7.3 UJ
Freon-11 75-69-4 790,000 3,400,000 NM NM NM 7.3 UJ
Freon-113 76-13-1 43,000,000 180,000,000 NM NM NM 7.3 UJ
Freon-12 75-71-8 180,000 780,000 NM NM NM 7.3 UJ
Isopropylbenzene 98-82-8 2,100,000 11,000,000 NM NM NM 7.3 UJ
m&p-Xylene XYLMP NM NM NM 7.3 UJ
Methyl acetate 79-20-9 78,000,000 1,000,000,000 NM NM NM 15.0 UJ
Methyl tertbutyl ether (MTBE) 1634-04-4 43,000 220,000 NM NM NM 7.3 UJ
Methylcyclohexane 108-87-2 7,000,000 29,000,000 NM NM NM 0.75 J
o-Xylene 95-47-6 3,800,000 19,000,000 NM NM NM 7.3 UJ
Styrene 100-42-5 6,300,000 36,000,000 NM NM 12.0 U 7.3 UJ
Tetrachloroethene 127-18-4 550 2,600 NM NM 12.0 U 7.3 UJ
Toluene 108-88-3 5,000,000 45,000,000 11.0 U 12.0 U 12.0 U 0.75 J
trans-1,2-Dichloroethene 156-60-5 150,000 690,000 NM NM NM 7.3 UJ
trans-1,3-Dichloropropene 10061-02-6 1,700 8,100 NM NM 12.0 U 7.3 UJ
Trichloroethene 79-01-6 2,800 14,000 NM NM 12.0 U 7.3 UJ
Vinyl chloride 75-01-4 60 1,700 NM NM 12.0 U 7.3 UJ
Xylenes (unspecified) XYLENES 41 14.0 U 12.0 U NM

Notes:
1,000 Bold indicates a detection

J

U

NM Not Measured

The analyte was positively identified; the associated 
numerical value is the approximate concentration of 
the analyte in the sample.
The analyte was analyzed for, but was not detected 
above the reported sample quantitation limit.
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Appendix G-4-2
VOC Results for Shallow Soil Samples Collected from the Slag Pile

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois

Location ID ISA-X104 ISA-X105 ISA-X106 MW-301H MW-306S SSI-X103 SSI-X104
Sample ID ISA-X104 ISA-X105 ISA-X106 OU1-SS-SB301-0-1 OU1-SS-SB306-0-1 SSI-X103 SSI-X104

Date 12/14/1993 12/14/1993 12/14/1993 10/9/2007 10/16/2007 11/21/1991 11/21/1991
Units µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg

Depth 0 - 0.833' 0 - 0.833' 0 - 0.833' 0 - 1' 0 - 1' 0 - 0.5' 0 - 0.5'

Analyte CAS # Residential RSL 
(µg/Kg)

Industrial RSL 
(µg/Kg)

1,1,1-Trichloroethane 71-55-6 8,700,000 38,000,000 0.0 U 0.0 U 0.0 U 8.1 U 8.5 U 12.0 U 5.0 J
1,1,2,2-Tetrachloroethane 79-34-5 560 2,800 NM NM NM 8.1 U 8.5 U 12.0 U 11.0 U
1,1,2-Trichloroethane 79-00-5 1,100 5,300 NM NM NM 8.1 U 8.5 U 12.0 U 11.0 U
1,1-Dichloroethane 75-34-3 3,300 17,000 NM NM NM 8.1 U 8.5 U 12.0 U 11.0 U
1,1-Dichloroethene 75-35-4 240,000 1,100,000 NM NM NM 8.1 U 8.5 U 12.0 U 11.0 U
1,2,4-Trichlorobenzene 120-82-1 22,000 99,000 NM NM NM 8.1 U 8.5 U NM NM
1,2-Dibromo-3-chloropropane 96-12-8 5.4 69 NM NM NM 8.1 U 8.5 U NM NM
1,2-Dibromoethane 106-93-4 34 170 NM NM NM 8.1 U 8.5 U NM NM
1,2-Dichlorobenzene 95-50-1 1,900,000 9,800,000 NM NM NM 8.1 U 8.5 U NM NM
1,2-Dichloroethane 107-06-2 430 2,200 NM NM NM 8.1 U 8.5 U 12.0 U 11.0 U
1,2-Dichloropropane 78-87-5 890 4,500 NM NM NM 8.1 U 8.5 U 12.0 U 11.0 U
1,3-Dichlorobenzene 541-73-1 2,400 12,000 NM NM NM 8.1 U 8.5 U NM NM
1,4-Dichlorobenzene 106-46-7 2,400 12,000 NM NM NM 8.1 U 8.5 U NM NM
2-Butanone (MEK) 78-93-3 28,000,000 200,000,000 23.0 J 4.0 J 12.0 J 1.7 J 21 12.0 U 11.0 U
2-Hexanone 591-78-6 210,000 1,400,000 NM NM NM 16.0 U 17.0 U 12.0 U 11.0 U
4-Methyl-2-pentanone 108-10-1 5,300,000 53,000,000 NM NM NM 16.0 U 17.0 U 12.0 U 11.0 U
Acetone 67-64-1 61,000,000 630,000,000 0.0 U 0.0 U 0.0 U 26.0 J 180 12.0 U 11.0 U
Benzene 71-43-2 1,100 5,400 NM NM NM 8.1 U 1.0 J 12.0 U 11.0 U
Bromoform 75-25-2 61,000 220,000 NM NM NM 8.1 U 8.5 U 12.0 U 11.0 U
Bromomethane 74-83-9 7,300 32,000 NM NM NM 8.1 U 8.5 U 12.0 U 11.0 U
Carbon disulfide 75-15-0 820,000 3,700,000 NM NM NM 16.0 U 5.8 J 12.0 U 11.0 U
Carbon tetrachloride 56-23-5 250 1,200 NM NM NM 8.1 U 8.5 U 12.0 U 11.0 U
Chlorobenzene 108-90-7 290,000 1,400,000 NM NM NM 8.1 U 8.5 U 12.0 U 11.0 U
Chloroethane 75-00-3 15,000,000 61,000,000 NM NM NM 16.0 U 17.0 U 12.0 U 11.0 U
Chloroform 67-66-3 290 1,500 NM NM NM 8.1 U 8.5 U 2.0 J 11.0 U
Chloromethane 74-87-3 120,000 500,000 NM NM NM 8.1 U 8.5 U 12.0 U 11.0 U
cis/trans-1,2-Dichloroethene 540-59-0 NM NM NM NM NM 3.0 J 11.0 U
cis-1,2-Dichloroethene 156-59-2 780,000 10,000,000 NM NM NM 8.1 U 8.5 U NM NM
cis-1,3-Dichloropropene 10061-01-5 1,700 8,100 NM NM NM 8.1 U 8.5 U 2.0 J 11.0 U
Cyclohexane 110-82-7 7,000,000 29,000,000 NM NM NM 8.1 U 8.5 U NM NM
Dibromochloromethane 124-48-1 680 3,300 NM NM NM 8.1 U 8.5 U 12.0 U 11.0 U
Dichlorobromomethane 75-27-4 270 1,400 NM NM NM 8.1 U 8.5 U 12.0 U 11.0 U
Dichloromethane (Methylene 
chloride) 75-09-2 11,000 53,000 100 0.0 U 0.0 U 8.1 U 0.74 J 12.0 U 8.0 J

Ethyl benzene 100-41-4 5,400 27,000 0.0 U 0.0 U 0.0 U 8.1 U 8.5 U 12.0 U 11.0 U
Freon-11 75-69-4 790,000 3,400,000 NM NM NM 8.1 U 8.5 U NM NM
Freon-113 76-13-1 43,000,000 180,000,000 NM NM NM 8.1 U 8.5 U NM NM
Freon-12 75-71-8 180,000 780,000 NM NM NM 8.1 U 8.5 U NM NM
Isopropylbenzene 98-82-8 2,100,000 11,000,000 NM NM NM 8.1 U 8.5 U NM NM
m&p-Xylene XYLMP NM NM NM 8.1 U 8.5 U NM NM
Methyl acetate 79-20-9 78,000,000 1,000,000,000 NM NM NM 16.0 U 1.8 J NM NM
Methyl tertbutyl ether (MTBE) 1634-04-4 43,000 220,000 NM NM NM 8.1 U 8.5 U NM NM
Methylcyclohexane 108-87-2 7,000,000 29,000,000 NM NM NM 8.1 U 1.8 J NM NM
o-Xylene 95-47-6 3,800,000 19,000,000 NM NM NM 8.1 U 8.5 U NM NM
Styrene 100-42-5 6,300,000 36,000,000 NM NM NM 8.1 U 8.5 U 12.0 U 11.0 U
Tetrachloroethene 127-18-4 550 2,600 NM NM NM 8.1 U 8.5 U 1.0 J 11.0 U
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Appendix G-4-2
VOC Results for Shallow Soil Samples Collected from the Slag Pile

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois

Location ID ISA-X104 ISA-X105 ISA-X106 MW-301H MW-306S SSI-X103 SSI-X104
Sample ID ISA-X104 ISA-X105 ISA-X106 OU1-SS-SB301-0-1 OU1-SS-SB306-0-1 SSI-X103 SSI-X104

Date 12/14/1993 12/14/1993 12/14/1993 10/9/2007 10/16/2007 11/21/1991 11/21/1991
Units µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg

Depth 0 - 0.833' 0 - 0.833' 0 - 0.833' 0 - 1' 0 - 1' 0 - 0.5' 0 - 0.5'

Analyte CAS # Residential RSL 
(µg/Kg)

Industrial RSL 
(µg/Kg)

Toluene 108-88-3 5,000,000 45,000,000 0.0 U 0.0 U 0.0 U 8.1 U 1.3 J 1.0 J 8.0 J
trans-1,2-Dichloroethene 156-60-5 150,000 690,000 NM NM NM 8.1 U 8.5 U NM NM
trans-1,3-Dichloropropene 10061-02-6 1,700 8,100 NM NM NM 8.1 U 8.5 U 12.0 U 11.0 U
Trichloroethene 79-01-6 2,800 14,000 NM NM NM 8.1 U 8.5 U 12.0 U 11.0 U
Vinyl chloride 75-01-4 60 1,700 NM NM NM 8.1 U 8.5 U 12.0 U 11.0 U
Xylenes (unspecified) XYLENES 0.0 U 4.0 J 4.0 J NM NM 12.0 U 11.0 J

Notes:
1,000 Bold indicates a detection

J

U

NM Not Measured

The analyte was positively identified; the associated 
numerical value is the approximate concentration of the 
analyte in the sample.
The analyte was analyzed for, but was not detected 
above the reported sample quantitation limit.
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Appendix G-4-2
VOC Results for Deep Soil Samples Collected from the Slag Pile

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois

Location ID MW-303H MW-304S SB-302 SB-307 SB-308 SB-309 SB-316
Sample ID OU1-SS-SB303-89-90 OU1-SS-SB304-59-60 OU1-SS-SB302-10.5-11 OU1-SS-SB307-7-8 OU1-SS-SB308-36.5-37.5 OU1-SS-SB309-48-49 OU1-SS-SB316-2-4

Date 10/11/2007 10/10/2007 10/9/2007 10/24/2007 10/17/2007 10/17/2007 39358
Units µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg

Depth 89 - 90' 59 - 60' 10.5 - 11.5' 7 - 8' 36.5 - 37' 48 - 49' 2 - 4'

Analyte CAS # Residential RSL 
(µg/Kg)

Industrial RSL 
(µg/Kg)

1,1,1-Trichloroethane 71-55-6 8,700,000 38,000,000 12.0 U 6.4 U 8.0 U 6.8 U 5.7 U 6.7 U 21.0 UJ
1,1,2,2-Tetrachloroethane 79-34-5 560 2,800 12.0 U 6.4 U 8.0 U 6.8 U 5.7 U 6.7 U 21.0 UJ
1,1,2-Trichloroethane 79-00-5 1,100 5,300 12.0 U 6.4 U 8.0 U 6.8 U 5.7 U 6.7 U 21.0 UJ
1,1-Dichloroethane 75-34-3 3,300 17,000 12.0 U 6.4 U 8.0 U 6.8 U 5.7 U 6.7 U 21.0 UJ
1,1-Dichloroethene 75-35-4 240,000 1,100,000 12.0 U 6.4 U 8.0 U 6.8 U 5.7 U 6.7 U 21.0 UJ
1,2,4-Trichlorobenzene 120-82-1 22,000 99,000 12.0 U 6.4 U 8.0 U 6.8 U 5.7 U 6.7 U 21.0 UJ
1,2-Dibromo-3-chloropropane 96-12-8 5.4 69 12.0 U 6.4 U 8.0 U 6.8 U 5.7 U 6.7 U 21.0 UJ
1,2-Dibromoethane 106-93-4 34 170 12.0 U 6.4 U 8.0 U 6.8 U 5.7 U 6.7 U 21.0 UJ
1,2-Dichlorobenzene 95-50-1 1,900,000 9,800,000 12.0 U 6.4 U 8.0 U 6.8 U 5.7 U 6.7 U 21.0 UJ
1,2-Dichloroethane 107-06-2 430 2,200 12.0 U 6.4 U 8.0 U 6.8 U 5.7 U 6.7 U 21.0 UJ
1,2-Dichloropropane 78-87-5 890 4,500 12.0 U 6.4 U 8.0 U 6.8 U 5.7 U 6.7 U 21.0 UJ
1,3-Dichlorobenzene 541-73-1 2,400 12,000 12.0 U 6.4 U 8.0 U 6.8 U 5.7 U 6.7 U 21.0 UJ
1,4-Dichlorobenzene 106-46-7 2,400 12,000 12.0 U 6.4 U 8.0 U 6.8 U 5.7 U 6.7 U 21.0 UJ
2-Butanone (MEK) 78-93-3 28,000,000 200,000,000 29 2.8 J 16.0 U 3.6 J 6.6 J 4.0 J 42.0 UJ
2-Hexanone 591-78-6 210,000 1,400,000 24.0 U 13.0 U 16.0 U 14.0 U 11.0 U 13.0 U 42.0 UJ
4-Methyl-2-pentanone 108-10-1 5,300,000 53,000,000 24.0 U 13.0 U 16.0 U 14.0 U 11.0 U 13.0 U 42.0 UJ
Acetone 67-64-1 61,000,000 630,000,000 190 22.0 J 20.0 J 45 43 28.0 J 60.0 U
Benzene 71-43-2 1,100 5,400 0.94 J 4.6 J 3.4 J 1.4 J 0.73 J 1.5 J 3.6 J
Bromoform 75-25-2 61,000 220,000 12.0 U 6.4 U 8.0 U 6.8 U 5.7 U 6.7 U 21.0 UJ
Bromomethane 74-83-9 7,300 32,000 12.0 U 6.4 U 8.0 U 6.8 U 5.7 U 6.7 U 21.0 UJ
Carbon disulfide 75-15-0 820,000 3,700,000 47 2.2 J 16.0 U 49 44 0.66 J 42.0 UJ
Carbon tetrachloride 56-23-5 250 1,200 12.0 U 6.4 U 8.0 U 6.8 U 5.7 U 6.7 U 21.0 UJ
Chlorobenzene 108-90-7 290,000 1,400,000 12.0 U 6.4 U 8.0 U 6.8 U 5.7 U 6.7 U 21.0 UJ
Chloroethane 75-00-3 15,000,000 61,000,000 24.0 U 13.0 U 16.0 U 14.0 U 11.0 U 13.0 U 42.0 UJ
Chloroform 67-66-3 290 1,500 12.0 U 6.4 U 8.0 U 6.8 U 5.7 U 6.7 U 21.0 UJ
Chloromethane 74-87-3 120,000 500,000 12.0 U 6.4 U 8.0 U 6.8 U 5.7 U 6.7 U 21.0 UJ
cis-1,2-Dichloroethene 156-59-2 780,000 10,000,000 12.0 U 6.4 U 8.0 U 6.8 U 5.7 U 6.7 U 21.0 UJ
cis-1,3-Dichloropropene 10061-01-5 1,700 8,100 12.0 U 6.4 U 8.0 U 6.8 U 5.7 U 6.7 U 21.0 UJ
Cyclohexane 110-82-7 7,000,000 29,000,000 3.1 J 1.7 J 3.1 J 6.7 J 0.83 J 1.1 J 5.6 J
Dibromochloromethane 124-48-1 680 3,300 12.0 U 6.4 U 8.0 U 6.8 U 5.7 U 6.7 U 21.0 UJ
Dichlorobromomethane 75-27-4 270 1,400 12.0 U 6.4 U 8.0 U 6.8 U 5.7 U 6.7 U 21.0 UJ
Dichloromethane (Methylene chloride) 75-09-2 11,000 53,000 0.85 J 0.45 J 0.51 J 0.54 J 0.37 J 0.53 J 15.0 U
Ethyl benzene 100-41-4 5,400 27,000 12.0 U 0.83 J 0.72 J 1.2 J 5.7 U 0.43 J 1.8 J
Freon-11 75-69-4 790,000 3,400,000 12.0 U 6.4 U 8.0 U 6.8 U 5.7 U 6.7 U 21.0 UJ
Freon-113 76-13-1 43,000,000 180,000,000 12.0 U 6.4 U 8.0 U 6.8 U 5.7 U 6.7 U 21.0 UJ
Freon-12 75-71-8 180,000 780,000 12.0 U 6.4 U 8.0 U 6.8 U 5.7 U 6.7 U 21.0 UJ
Isopropylbenzene 98-82-8 2,100,000 11,000,000 12.0 U 6.4 U 8.0 U 0.44 J 5.7 U 6.7 U 21.0 UJ
m&p-Xylene XYLMP 12.0 U 1.8 J 1.5 J 3.1 J 5.7 U 6.7 U 2.9 J
Methyl acetate 79-20-9 78,000,000 1,000,000,000 4.3 J 1.1 J 16.0 U 14.0 U 0.84 J 13.0 U 42.0 UJ
Methyl tertbutyl ether (MTBE) 1634-04-4 43,000 220,000 12.0 U 6.4 U 8.0 U 6.8 U 5.7 U 6.7 U 21.0 UJ
Methylcyclohexane 108-87-2 7,000,000 29,000,000 2.9 J 2.5 J 4.0 J 17 1.5 J 1.7 J 7.8 J
o-Xylene 95-47-6 3,800,000 19,000,000 12.0 U 0.91 J 0.72 J 1.9 J 5.7 U 6.7 U 21.0 UJ
Styrene 100-42-5 6,300,000 36,000,000 12.0 U 6.4 U 8.0 U 6.8 U 5.7 U 6.7 U 21.0 UJ
Tetrachloroethene 127-18-4 550 2,600 12.0 U 6.4 U 8.0 U 6.8 U 5.7 U 6.7 U 21.0 UJ
Toluene 108-88-3 5,000,000 45,000,000 0.94 J 4.4 J 3.7 J 2.4 J 5.7 U 1.5 J 5.8 J
trans-1,2-Dichloroethene 156-60-5 150,000 690,000 12.0 U 6.4 U 8.0 U 6.8 U 5.7 U 6.7 U 21.0 UJ
trans-1,3-Dichloropropene 10061-02-6 1,700 8,100 12.0 U 6.4 U 8.0 U 6.8 U 5.7 U 6.7 U 21.0 UJ
Trichloroethene 79-01-6 2,800 14,000 12.0 U 6.4 U 8.0 U 6.8 U 5.7 U 6.7 U 21.0 UJ
Vinyl chloride 75-01-4 60 1,700 12.0 U 6.4 U 8.0 U 6.8 U 5.7 U 6.7 U 21.0 UJ

Notes:
1,000 Bold indicates a detection

J

U

NM Not Measured

The analyte was positively identified; the associated 
numerical value is the approximate concentration of the 
analyte in the sample.
The analyte was analyzed for, but was not detected 
above the reported sample quantitation limit.
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Appendix G-4-2
VOC Results for Shallow Soil Samples Collected from the Slag Pile

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois

Location ID ISA-X104 ISA-X105 ISA-X106 MW-301H MW-306S SSI-X103 SSI-X104
Sample ID ISA-X104 ISA-X105 ISA-X106 OU1-SS-SB301-0-1 OU1-SS-SB306-0-1 SSI-X103 SSI-X104

Date 12/14/1993 12/14/1993 12/14/1993 10/9/2007 10/16/2007 11/21/1991 11/21/1991
Units µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg

Depth 0 - 0.833' 0 - 0.833' 0 - 0.833' 0 - 1' 0 - 1' 0 - 0.5' 0 - 0.5'

Analyte CAS # Residential RSL 
(µg/Kg)

Industrial RSL 
(µg/Kg)

1,1,1-Trichloroethane 71-55-6 8,700,000 38,000,000 0.0 U 0.0 U 0.0 U 8.1 U 8.5 U 12.0 U 5.0 J
1,1,2,2-Tetrachloroethane 79-34-5 560 2,800 NM NM NM 8.1 U 8.5 U 12.0 U 11.0 U
1,1,2-Trichloroethane 79-00-5 1,100 5,300 NM NM NM 8.1 U 8.5 U 12.0 U 11.0 U
1,1-Dichloroethane 75-34-3 3,300 17,000 NM NM NM 8.1 U 8.5 U 12.0 U 11.0 U
1,1-Dichloroethene 75-35-4 240,000 1,100,000 NM NM NM 8.1 U 8.5 U 12.0 U 11.0 U
1,2,4-Trichlorobenzene 120-82-1 22,000 99,000 NM NM NM 8.1 U 8.5 U NM NM
1,2-Dibromo-3-chloropropane 96-12-8 5.4 69 NM NM NM 8.1 U 8.5 U NM NM
1,2-Dibromoethane 106-93-4 34 170 NM NM NM 8.1 U 8.5 U NM NM
1,2-Dichlorobenzene 95-50-1 1,900,000 9,800,000 NM NM NM 8.1 U 8.5 U NM NM
1,2-Dichloroethane 107-06-2 430 2,200 NM NM NM 8.1 U 8.5 U 12.0 U 11.0 U
1,2-Dichloropropane 78-87-5 890 4,500 NM NM NM 8.1 U 8.5 U 12.0 U 11.0 U
1,3-Dichlorobenzene 541-73-1 2,400 12,000 NM NM NM 8.1 U 8.5 U NM NM
1,4-Dichlorobenzene 106-46-7 2,400 12,000 NM NM NM 8.1 U 8.5 U NM NM
2-Butanone (MEK) 78-93-3 28,000,000 200,000,000 23.0 J 4.0 J 12.0 J 1.7 J 21 12.0 U 11.0 U
2-Hexanone 591-78-6 210,000 1,400,000 NM NM NM 16.0 U 17.0 U 12.0 U 11.0 U
4-Methyl-2-pentanone 108-10-1 5,300,000 53,000,000 NM NM NM 16.0 U 17.0 U 12.0 U 11.0 U
Acetone 67-64-1 61,000,000 630,000,000 0.0 U 0.0 U 0.0 U 26.0 J 180 12.0 U 11.0 U
Benzene 71-43-2 1,100 5,400 NM NM NM 8.1 U 1.0 J 12.0 U 11.0 U
Bromoform 75-25-2 61,000 220,000 NM NM NM 8.1 U 8.5 U 12.0 U 11.0 U
Bromomethane 74-83-9 7,300 32,000 NM NM NM 8.1 U 8.5 U 12.0 U 11.0 U
Carbon disulfide 75-15-0 820,000 3,700,000 NM NM NM 16.0 U 5.8 J 12.0 U 11.0 U
Carbon tetrachloride 56-23-5 250 1,200 NM NM NM 8.1 U 8.5 U 12.0 U 11.0 U
Chlorobenzene 108-90-7 290,000 1,400,000 NM NM NM 8.1 U 8.5 U 12.0 U 11.0 U
Chloroethane 75-00-3 15,000,000 61,000,000 NM NM NM 16.0 U 17.0 U 12.0 U 11.0 U
Chloroform 67-66-3 290 1,500 NM NM NM 8.1 U 8.5 U 2.0 J 11.0 U
Chloromethane 74-87-3 120,000 500,000 NM NM NM 8.1 U 8.5 U 12.0 U 11.0 U
cis/trans-1,2-Dichloroethene 540-59-0 NM NM NM NM NM 3.0 J 11.0 U
cis-1,2-Dichloroethene 156-59-2 780,000 10,000,000 NM NM NM 8.1 U 8.5 U NM NM
cis-1,3-Dichloropropene 10061-01-5 1,700 8,100 NM NM NM 8.1 U 8.5 U 2.0 J 11.0 U
Cyclohexane 110-82-7 7,000,000 29,000,000 NM NM NM 8.1 U 8.5 U NM NM
Dibromochloromethane 124-48-1 680 3,300 NM NM NM 8.1 U 8.5 U 12.0 U 11.0 U
Dichlorobromomethane 75-27-4 270 1,400 NM NM NM 8.1 U 8.5 U 12.0 U 11.0 U
Dichloromethane (Methylene 
chloride) 75-09-2 11,000 53,000 100 0.0 U 0.0 U 8.1 U 0.74 J 12.0 U 8.0 J

Ethyl benzene 100-41-4 5,400 27,000 0.0 U 0.0 U 0.0 U 8.1 U 8.5 U 12.0 U 11.0 U
Freon-11 75-69-4 790,000 3,400,000 NM NM NM 8.1 U 8.5 U NM NM
Freon-113 76-13-1 43,000,000 180,000,000 NM NM NM 8.1 U 8.5 U NM NM
Freon-12 75-71-8 180,000 780,000 NM NM NM 8.1 U 8.5 U NM NM
Isopropylbenzene 98-82-8 2,100,000 11,000,000 NM NM NM 8.1 U 8.5 U NM NM
m&p-Xylene XYLMP NM NM NM 8.1 U 8.5 U NM NM
Methyl acetate 79-20-9 78,000,000 1,000,000,000 NM NM NM 16.0 U 1.8 J NM NM
Methyl tertbutyl ether (MTBE) 1634-04-4 43,000 220,000 NM NM NM 8.1 U 8.5 U NM NM
Methylcyclohexane 108-87-2 7,000,000 29,000,000 NM NM NM 8.1 U 1.8 J NM NM
o-Xylene 95-47-6 3,800,000 19,000,000 NM NM NM 8.1 U 8.5 U NM NM
Styrene 100-42-5 6,300,000 36,000,000 NM NM NM 8.1 U 8.5 U 12.0 U 11.0 U
Tetrachloroethene 127-18-4 550 2,600 NM NM NM 8.1 U 8.5 U 1.0 J 11.0 U
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Appendix G-4-2
VOC Results for Shallow Soil Samples Collected from the Slag Pile

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois

Location ID ISA-X104 ISA-X105 ISA-X106 MW-301H MW-306S SSI-X103 SSI-X104
Sample ID ISA-X104 ISA-X105 ISA-X106 OU1-SS-SB301-0-1 OU1-SS-SB306-0-1 SSI-X103 SSI-X104

Date 12/14/1993 12/14/1993 12/14/1993 10/9/2007 10/16/2007 11/21/1991 11/21/1991
Units µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg

Depth 0 - 0.833' 0 - 0.833' 0 - 0.833' 0 - 1' 0 - 1' 0 - 0.5' 0 - 0.5'

Analyte CAS # Residential RSL 
(µg/Kg)

Industrial RSL 
(µg/Kg)

Toluene 108-88-3 5,000,000 45,000,000 0.0 U 0.0 U 0.0 U 8.1 U 1.3 J 1.0 J 8.0 J
trans-1,2-Dichloroethene 156-60-5 150,000 690,000 NM NM NM 8.1 U 8.5 U NM NM
trans-1,3-Dichloropropene 10061-02-6 1,700 8,100 NM NM NM 8.1 U 8.5 U 12.0 U 11.0 U
Trichloroethene 79-01-6 2,800 14,000 NM NM NM 8.1 U 8.5 U 12.0 U 11.0 U
Vinyl chloride 75-01-4 60 1,700 NM NM NM 8.1 U 8.5 U 12.0 U 11.0 U
Xylenes (unspecified) XYLENES 0.0 U 4.0 J 4.0 J NM NM 12.0 U 11.0 J

Notes:
1,000 Bold indicates a detection

J

U

NM Not Measured

The analyte was positively identified; the associated 
numerical value is the approximate concentration of the 
analyte in the sample.
The analyte was analyzed for, but was not detected 
above the reported sample quantitation limit.
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Appendix G-4-2
VOC Results for Deep Soil Samples Collected from the Slag Pile

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois

Location ID MW-303H MW-304S SB-302 SB-307 SB-308 SB-309 SB-316
Sample ID OU1-SS-SB303-89-90 OU1-SS-SB304-59-60 OU1-SS-SB302-10.5-11 OU1-SS-SB307-7-8 OU1-SS-SB308-36.5-37.5 OU1-SS-SB309-48-49 OU1-SS-SB316-2-4

Date 10/11/2007 10/10/2007 10/9/2007 10/24/2007 10/17/2007 10/17/2007 39358
Units µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg

Depth 89 - 90' 59 - 60' 10.5 - 11.5' 7 - 8' 36.5 - 37' 48 - 49' 2 - 4'

Analyte CAS # Residential RSL 
(µg/Kg)

Industrial RSL 
(µg/Kg)

1,1,1-Trichloroethane 71-55-6 8,700,000 38,000,000 12.0 U 6.4 U 8.0 U 6.8 U 5.7 U 6.7 U 21.0 UJ
1,1,2,2-Tetrachloroethane 79-34-5 560 2,800 12.0 U 6.4 U 8.0 U 6.8 U 5.7 U 6.7 U 21.0 UJ
1,1,2-Trichloroethane 79-00-5 1,100 5,300 12.0 U 6.4 U 8.0 U 6.8 U 5.7 U 6.7 U 21.0 UJ
1,1-Dichloroethane 75-34-3 3,300 17,000 12.0 U 6.4 U 8.0 U 6.8 U 5.7 U 6.7 U 21.0 UJ
1,1-Dichloroethene 75-35-4 240,000 1,100,000 12.0 U 6.4 U 8.0 U 6.8 U 5.7 U 6.7 U 21.0 UJ
1,2,4-Trichlorobenzene 120-82-1 22,000 99,000 12.0 U 6.4 U 8.0 U 6.8 U 5.7 U 6.7 U 21.0 UJ
1,2-Dibromo-3-chloropropane 96-12-8 5.4 69 12.0 U 6.4 U 8.0 U 6.8 U 5.7 U 6.7 U 21.0 UJ
1,2-Dibromoethane 106-93-4 34 170 12.0 U 6.4 U 8.0 U 6.8 U 5.7 U 6.7 U 21.0 UJ
1,2-Dichlorobenzene 95-50-1 1,900,000 9,800,000 12.0 U 6.4 U 8.0 U 6.8 U 5.7 U 6.7 U 21.0 UJ
1,2-Dichloroethane 107-06-2 430 2,200 12.0 U 6.4 U 8.0 U 6.8 U 5.7 U 6.7 U 21.0 UJ
1,2-Dichloropropane 78-87-5 890 4,500 12.0 U 6.4 U 8.0 U 6.8 U 5.7 U 6.7 U 21.0 UJ
1,3-Dichlorobenzene 541-73-1 2,400 12,000 12.0 U 6.4 U 8.0 U 6.8 U 5.7 U 6.7 U 21.0 UJ
1,4-Dichlorobenzene 106-46-7 2,400 12,000 12.0 U 6.4 U 8.0 U 6.8 U 5.7 U 6.7 U 21.0 UJ
2-Butanone (MEK) 78-93-3 28,000,000 200,000,000 29 2.8 J 16.0 U 3.6 J 6.6 J 4.0 J 42.0 UJ
2-Hexanone 591-78-6 210,000 1,400,000 24.0 U 13.0 U 16.0 U 14.0 U 11.0 U 13.0 U 42.0 UJ
4-Methyl-2-pentanone 108-10-1 5,300,000 53,000,000 24.0 U 13.0 U 16.0 U 14.0 U 11.0 U 13.0 U 42.0 UJ
Acetone 67-64-1 61,000,000 630,000,000 190 22.0 J 20.0 J 45 43 28.0 J 60.0 U
Benzene 71-43-2 1,100 5,400 0.94 J 4.6 J 3.4 J 1.4 J 0.73 J 1.5 J 3.6 J
Bromoform 75-25-2 61,000 220,000 12.0 U 6.4 U 8.0 U 6.8 U 5.7 U 6.7 U 21.0 UJ
Bromomethane 74-83-9 7,300 32,000 12.0 U 6.4 U 8.0 U 6.8 U 5.7 U 6.7 U 21.0 UJ
Carbon disulfide 75-15-0 820,000 3,700,000 47 2.2 J 16.0 U 49 44 0.66 J 42.0 UJ
Carbon tetrachloride 56-23-5 250 1,200 12.0 U 6.4 U 8.0 U 6.8 U 5.7 U 6.7 U 21.0 UJ
Chlorobenzene 108-90-7 290,000 1,400,000 12.0 U 6.4 U 8.0 U 6.8 U 5.7 U 6.7 U 21.0 UJ
Chloroethane 75-00-3 15,000,000 61,000,000 24.0 U 13.0 U 16.0 U 14.0 U 11.0 U 13.0 U 42.0 UJ
Chloroform 67-66-3 290 1,500 12.0 U 6.4 U 8.0 U 6.8 U 5.7 U 6.7 U 21.0 UJ
Chloromethane 74-87-3 120,000 500,000 12.0 U 6.4 U 8.0 U 6.8 U 5.7 U 6.7 U 21.0 UJ
cis-1,2-Dichloroethene 156-59-2 780,000 10,000,000 12.0 U 6.4 U 8.0 U 6.8 U 5.7 U 6.7 U 21.0 UJ
cis-1,3-Dichloropropene 10061-01-5 1,700 8,100 12.0 U 6.4 U 8.0 U 6.8 U 5.7 U 6.7 U 21.0 UJ
Cyclohexane 110-82-7 7,000,000 29,000,000 3.1 J 1.7 J 3.1 J 6.7 J 0.83 J 1.1 J 5.6 J
Dibromochloromethane 124-48-1 680 3,300 12.0 U 6.4 U 8.0 U 6.8 U 5.7 U 6.7 U 21.0 UJ
Dichlorobromomethane 75-27-4 270 1,400 12.0 U 6.4 U 8.0 U 6.8 U 5.7 U 6.7 U 21.0 UJ
Dichloromethane (Methylene chloride) 75-09-2 11,000 53,000 0.85 J 0.45 J 0.51 J 0.54 J 0.37 J 0.53 J 15.0 U
Ethyl benzene 100-41-4 5,400 27,000 12.0 U 0.83 J 0.72 J 1.2 J 5.7 U 0.43 J 1.8 J
Freon-11 75-69-4 790,000 3,400,000 12.0 U 6.4 U 8.0 U 6.8 U 5.7 U 6.7 U 21.0 UJ
Freon-113 76-13-1 43,000,000 180,000,000 12.0 U 6.4 U 8.0 U 6.8 U 5.7 U 6.7 U 21.0 UJ
Freon-12 75-71-8 180,000 780,000 12.0 U 6.4 U 8.0 U 6.8 U 5.7 U 6.7 U 21.0 UJ
Isopropylbenzene 98-82-8 2,100,000 11,000,000 12.0 U 6.4 U 8.0 U 0.44 J 5.7 U 6.7 U 21.0 UJ
m&p-Xylene XYLMP 12.0 U 1.8 J 1.5 J 3.1 J 5.7 U 6.7 U 2.9 J
Methyl acetate 79-20-9 78,000,000 1,000,000,000 4.3 J 1.1 J 16.0 U 14.0 U 0.84 J 13.0 U 42.0 UJ
Methyl tertbutyl ether (MTBE) 1634-04-4 43,000 220,000 12.0 U 6.4 U 8.0 U 6.8 U 5.7 U 6.7 U 21.0 UJ
Methylcyclohexane 108-87-2 7,000,000 29,000,000 2.9 J 2.5 J 4.0 J 17 1.5 J 1.7 J 7.8 J
o-Xylene 95-47-6 3,800,000 19,000,000 12.0 U 0.91 J 0.72 J 1.9 J 5.7 U 6.7 U 21.0 UJ
Styrene 100-42-5 6,300,000 36,000,000 12.0 U 6.4 U 8.0 U 6.8 U 5.7 U 6.7 U 21.0 UJ
Tetrachloroethene 127-18-4 550 2,600 12.0 U 6.4 U 8.0 U 6.8 U 5.7 U 6.7 U 21.0 UJ
Toluene 108-88-3 5,000,000 45,000,000 0.94 J 4.4 J 3.7 J 2.4 J 5.7 U 1.5 J 5.8 J
trans-1,2-Dichloroethene 156-60-5 150,000 690,000 12.0 U 6.4 U 8.0 U 6.8 U 5.7 U 6.7 U 21.0 UJ
trans-1,3-Dichloropropene 10061-02-6 1,700 8,100 12.0 U 6.4 U 8.0 U 6.8 U 5.7 U 6.7 U 21.0 UJ
Trichloroethene 79-01-6 2,800 14,000 12.0 U 6.4 U 8.0 U 6.8 U 5.7 U 6.7 U 21.0 UJ
Vinyl chloride 75-01-4 60 1,700 12.0 U 6.4 U 8.0 U 6.8 U 5.7 U 6.7 U 21.0 UJ

Notes:
1,000 Bold indicates a detection

J

U

NM Not Measured

The analyte was positively identified; the associated 
numerical value is the approximate concentration of the 
analyte in the sample.
The analyte was analyzed for, but was not detected 
above the reported sample quantitation limit.
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Appendix G-4-20
Other Inorganics Results for Sediment Samples Collected from the Slag Pile

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois

Location ID Pond Line 1 Pond Line 1 Pond Line 2 Pond Line 4 SSI-X205 SSI-X206 UL-215
Sample ID Pond Line 1 Pond Line 1 DP Pond Line 2 Pond Line 4 SSI-X205 SSI-X206 OU1-SE-UL215-071101

Date 11/1/1994 11/1/1994 11/1/1994 11/1/1994 11/21/1991 11/21/1991 11/1/2007
Units mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg

Depth 0' 0' 0' 0' 0 - 0.667' 0 - 0.667' 0'
Analyte CAS #
Bicarbonate 71-52-3 638 538 539 289 NM NM NM
Calcium 7440-70-2 NM NM NM NM 243,000 194,000 13,900 J
Carbonate 3812-32-6 51.1 47.2 50 4.9 NM NM NM
Magnesium 7439-95-4 NM NM NM NM 15,600 17,400 3,900
Potassium 7440-09-7 NM NM NM NM 942 J 1,280 J 1,480 J
Sodium 7440-23-5 NM NM NM NM 808 J 842 J 242 J
Sulfate 14808-79-8 719 967 1,240 25,800 161 191 NM
Sulfide 18496-25-8 142 U 137 U 155 U 177 U 140 1.0 U NM

Notes:
1,000 Bold indicates a detection

J

U

NM Not Measured

The analyte was positively identified; the associated numerical value is the 
approximate concentration of the analyte in the sample.

The analyte was analyzed for, but was not detected above the reported 
sample quantitation limit.
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Appendix G-4-20
Other Inorganics Results for Sediment Samples Collected from the Little Vermilion River

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois

Location ID ISA-X202 ISA-X203 ISA-X204 ISA-X205 LRS-412 LRS-412 LRS-412 LRS-413 LRS-413
Sample ID ISA-X202 ISA-X203 ISA-X204 ISA-X205 OU1-SS-LRS412S-0908 OU1-SS-LRS412T-0908 OU1-SS-SB406-0908 OU1-SS-LRS413S-0908 OU1-SS-LRS413T-0908

Date 12/14/1993 12/14/1993 12/14/1993 12/14/1993 8/11/2009 8/11/2009 8/11/2009 8/12/2009 8/12/2009
Units mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg

Depth 0 - 0.25' 0' 0 - 0.5' 0 - 0.25' 0' 0' 0' 0' 0'
Analyte CAS #

Calcium 7440-70-2 0.0 U 0.0 U 0.0 U 0.0 U 32,300 J 140,000 9.8 35,600 123,000
Magnesium 7439-95-4 NM NM NM NM 1,550 15,700 2.1 2,300 30,300
Potassium 7440-09-7 0.0 U 1,650 1,480 0.0 U 767 J 384 J 364 822 J 534 J
Sodium 7440-23-5 0.0 U 0.0 U 0.0 U 0.0 U 602 J 159 J 19.0 J+ 565 J 180 J
Sulfate 14808-79-8 NM NM NM NM NM NM NM NM NM
Sulfide 18496-25-8 NM NM NM NM NM NM NM NM NM

Location ID LVR-201 LVR-201 LVR-202 LVR-203 LVR-204 LVR-205 LVR-206 LVR-207 LVR-208
Sample ID OU1-SS-LVR406-071029 OU1-SS-LVR201-071029 OU1-SS-LVR202-071030 OU1-SS-LVR203-071030 OU1-SS-LVR204-071030 LVR205-071030 OU1-SS-LVR206-071030 OU1-SS-LVR207-071030 OU1-SS-LVR208-071030

Date 10/29/2007 10/29/2007 10/30/2007 10/30/2007 10/30/2007 10/30/2007 10/30/2007 10/30/2007 10/30/2007
Units mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg

Depth 0' 0' 0' 0' 0' 0' 0' 0' 0'
Analyte CAS #

Calcium 7440-70-2 154,000 58,900 57,300 87,300 105,000 10,000 J 21,100 44,000 126,000
Magnesium 7439-95-4 18,600 17,600 11,500 40,300 43,300 4,990 3,950 9,940 39,300
Potassium 7440-09-7 3,510 946 J 459 J 333 J 1,000 J 3,190 589 J 644 J 1,460 J
Sodium 7440-23-5 614 J 209 J 121 J 106 J 312 J 221 J 86.9 J 123 J 174 J
Sulfate 14808-79-8 NM NM NM NM NM NM NM NM NM
Sulfide 18496-25-8 NM NM NM NM NM NM NM NM NM
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Appendix G-4-20
Other Inorganics Results for Sediment Samples Collected from the Little Vermilion River

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois

Location ID LVR-209 LVR-210 LVR-211 LVR-212 LVR-401 LVR-401 LVR-401 LVR-402 LVR-402
Sample ID OU1-SS-LVR209-071031 OU1-SS-LVR210-071031 OU1-SS-LVR211-071031 OU1-SS-LVR212-071031 OU1-SE-LVR401C-0908 OU1-SE-LVR401E-0908 OU1-SE-LVR401W-0908 OU1-SE-LVR402C-0908 OU1-SE-LVR402E-0908

Date 10/31/2007 10/31/2007 10/31/2007 10/31/2007 8/11/2009 8/11/2009 8/11/2009 8/12/2009 8/12/2009
Units mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg

Depth 0' 0' 0' 0' 0' 0' 0' 0' 0'
Analyte CAS #

Calcium 7440-70-2 102,000 30,800 33,900 46,800 45,300 26,500 77,700 J 99,800 108,000
Magnesium 7439-95-4 10,400 6,940 5,830 16,600 9,690 8,490 24,300 31,200 33,000
Potassium 7440-09-7 692 J 699 J 2,470 J 655 J 288 445 472 552 564
Sodium 7440-23-5 156 J 129 J 195 J 120 J 131 114 U 160 157 480
Sulfate 14808-79-8 NM NM NM NM NM NM NM NM NM
Sulfide 18496-25-8 NM NM NM NM NM NM NM NM NM

Location ID LVR-402 LVR-403 LVR-403 LVR-403 LVR-404 LVR-404 LVR-404 LVR-405 LVR-405
Sample ID OU1-SE-LVR402W-0908 OU1-SE-LVR403C-0908 OU1-SE-LVR403E-0908 OU1-SE-LVR403W-0908 OU1-SE-LVR404C-0908 OU1-SE-LVR404E-0908 OU1-SE-LVR404W-0908 OU1-SE-LVR405C-0908 OU1-SE-LVR405E-0908

Date 8/12/2009 8/12/2009 8/12/2009 8/12/2009 8/12/2009 8/12/2009 8/12/2009 8/13/2009 8/13/2009
Units mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg

Depth 0' 0' 0' 0' 0' 0' 0' 0' 0'
Analyte CAS #

Calcium 7440-70-2 68,100 133,000 105,000 117,000 103,000 59,900 J 96,700 91,500 207,000
Magnesium 7439-95-4 15,900 32,700 25,400 23,700 23,700 20,000 J 30,400 20,800 53,700
Potassium 7440-09-7 472 567 449 412 281 326 404 1,110 618
Sodium 7440-23-5 138 178 213 167 178 183 125 137 158
Sulfate 14808-79-8 NM NM NM NM NM NM NM NM NM
Sulfide 18496-25-8 NM NM NM NM NM NM NM NM NM
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Appendix G-4-20
Other Inorganics Results for Sediment Samples Collected from the Little Vermilion River

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois

Location ID LVR-405 LVR-406 LVR-407 LVR-408 SSI-X201 SSI-X202 SSI-X203 SSI-X204 SSI-X208
Sample ID OU1-SE-LVR405W-0908 OU1-SE-LVR406-0908 OU1-SE-LVR407-0908 OU1-SE-LVR408-0908 SSI-X201 SSI-X202 SSI-X203 SSI-X204 SSI-X208

Date 8/13/2009 8/14/2009 8/14/2009 8/14/2009 11/21/1991 11/21/1991 11/21/1991 11/21/1991 11/20/1991
Units mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg

Depth 0' 0' 0' 0' 0 - 0.583' 0 - 0.25' 0 - 0.667' 0 - 0.667' 0 - 0.667'
Analyte CAS #

Calcium 7440-70-2 3.2 U 30,300 J+ 16,300 J+ 17,800 J+ 24,500 25,100 27,100 75,800 87,500
Magnesium 7439-95-4 0.12 U 7,060 J+ 6,630 J+ 6,330 J+ 8,190 8,290 9,160 9,360 34,600
Potassium 7440-09-7 11,800 1,970 J+ 1,320 J+ 565 J+ 1,490 3,350 812 J 1,280 J 733 J
Sodium 7440-23-5 0.36 U 147 J+ 147 U 137 U 175 J 302 J 358 J 304 J 171 J
Sulfate 14808-79-8 NM NM NM NM 125 250 267 238 265
Sulfide 18496-25-8 NM NM NM NM 1.0 U 16 1.0 U 1.0 U 1.0 U

Location ID ISA-X201 LVR-409 LVR-213 LVR-214 QuarryBridge-07B
Sample ID ISA-X201 OU1-SE-LVR409-0908 OU1-SS-LVR213-071031 OU1-SS-LVR213-071031 QB-07B

Date 12/14/1993 8/14/2009 10/31/2007 10/31/2007 11/8/1994
Units mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg

Depth 0 - 0.25' 0' 0' 0' 0'
Analyte CAS #

Calcium 7440-70-2 0.72 U 0.71 J+ 1.1 J 1.6 2.4
Magnesium 7439-95-4 NM 6,060 J+ 7,460 12,500 NM
Potassium 7440-09-7 409 J 406 J+ 1,590 J 791 J NM
Sodium 7440-23-5 0.0 U 120 U 146 J 155 J NM
Sulfate 14808-79-8 NM NM NM NM NM
Sulfide 18496-25-8 NM NM NM NM NM

Notes:
1,000 Bold indicates a detection

J
U
J+
J-

NM Not Measured

The analyte was positively identified; the associated numerical value is the approximate concentration of the analyte in the sample.
The analyte was analyzed for, but was not detected above the reported sample quantitation limit.
The analyte was positively identified; however, the associated numerical value is likely to be higher than the concentration of the analyte in the sample due to bias attributable to matrix 
The analyte was posively identified; however, the associated numerical value is likely to be lower than the concentration of the analyte in the sample due to bias attributable to matrix interference.
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Appendix G-4-21
TCLP Results for Sediment Samples Collected from the Slag Pile

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois

Location ID Pond Line 1 Pond Line 1 Pond Line 2 Pond Line 4
Sample ID Pond Line 1 DP Pond Line 1 Pond Line 2 Pond Line 4

Date 11/1/1994 11/1/1994 11/1/1994 11/1/1994
Units mg/L mg/L mg/L mg/L

Depth 0' 0' 0' 0'

Analyte CAS # USEPA TCLP 
Value (mg/L)

Barium 7440-39-3 100 0.65 1.6 0.76 0.13 J
Cadmium 7440-43-9 1 0.0030 U 0.0054 0.0030 U 0.0030 U
Chromium 7440-47-3 5 0.0092 J 0.0050 U 0.0080 J 0.023
Iron 7439-89-6 0.050 U 0.050 U 0.056 J 0.050 U
Lead 7439-92-1 5 0.020 U 0.021 0.020 U 0.020 U
Manganese 7439-96-5 147 1.8 125 454
Mercury 7439-97-6 0.2 0.00020 U 0.00020 U 0.00020 U 0.00020 U
Nickel 7440-02-0 0.19 0.24 0.16 0.33
Zinc 7440-66-6 0.12 0.49 0.09 0.087

Notes:
1,000 Bold indicates a detection

J

U

NM Not Measured

The analyte was positively identified; the associated numerical value 
is the approximate concentration of the analyte in the sample.

The analyte was analyzed for, but was not detected above the reported 
sample quantitation limit.
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Appendix G-4-21
TCLP Results for Sediment Samples Collected from the Little Vermilion River

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois

Location ID 5thSt-05B S/S1 S/S2 Section_Line_DP QB-07B
Sample ID 5thSt 05B S/S1 S/S2 Sctn Line QuarryBridge-07B

Date 11/8/1994 10/1/1992 10/1/1992 11/11/1994 11/8/1994
Units mg/L mg/L mg/L mg/L mg/L

Depth 0' 0' 0' 0' 0'

Analyte CAS # USEPA TCLP 
Value (mg/L)

Arsenic 7440-38-2 5 NM 0.038 0.036 NM NM
Barium 7440-39-3 100 0.82 0.45 1.5 0.68 0.83
Cadmium 7440-43-9 1 0.033 0.085 0.0050 U 0.005 0.0058
Chromium 7440-47-3 5 0.0050 U 0.029 0.022 0.0050 U 0.0050 U
Cyanide 57-12-5 NM 0.25 U 0.25 U NM NM
Iron 7439-89-6 0.050 U NM NM 0.050 U 0.050 U
Lead 7439-92-1 5 0.032 0.67 0.13 0.026 0.020 U
Manganese 7439-96-5 5 NM NM 4.3 1.6
Mercury 7439-97-6 0.2 0.00020 U 0.002 0.002 0.00020 U 0.00020 U
Nickel 7440-02-0 0.04 NM NM 0.028 J 0.020 U
Selenium 7782-49-2 1 NM 0.0020 U 0.0020 U NM NM
Silver 7440-22-4 5 NM 0.010 U 0.068 NM NM
Zinc 7440-66-6 6.8 NM NM 1.4 0.35

Notes:
1,000 Bold indicates a detection

J

U

NM Not Measured

The analyte was positively identified; the associated 
numerical value is the approximate concentration of the 
analyte in the sample.
The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.
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Appendix G-4-22
SEP Results for Sediment Samples Collected from the Little Vermilion River

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois

Exchangeable Bound 
Fraction Organic Fraction Carbonate Fraction Non Crystalline Materials 

Fraction
Metal Hydroxide Bound 

Fraction Sulfide Fraction Residual Fraction

Sample ID Date Collected Location Parameter Total SEP Step 1 SEP Step 2 SEP Step 3 SEP Step 4 SEP Step 5 SEP Step 6 SEP Step 7

OU1-SS-LRS412S-0908 8/11/2009 LRS-412 Arsenic 403 1.6 U 1.6 U 8.9 11.4 2.4 J 31.3 3.3
OU1-SS-LRS412S-0908 8/11/2009 LRS-412 Cadmium 9.5 J 0.79 U 1.7 0.37 0.96 1.0 J 3.6 0.26 U
OU1-SS-LRS412S-0908 8/11/2009 LRS-412 Chromium 28.3 1.6 U 1.6 U 0.95 2.8 4.7 U 7.1 52.7
OU1-SS-LRS412S-0908 8/11/2009 LRS-412 Copper 2190 4.1 U 98.2 185 458 99.1 2180 1570
OU1-SS-LRS412S-0908 8/11/2009 LRS-412 Lead 601 1.6 U 4.3 7.3 26.6 4.7 U 23.4 29.6
OU1-SS-LRS412S-0908 8/11/2009 LRS-412 Mercury 0.10 U 0.010 U 0.010 U 0.010 U 0.059 0.028 J 0.018 0.10 U
OU1-SS-LRS412S-0908 8/11/2009 LRS-412 Nickel 46.6 4.3 J 0.60 J 2.3 3.9 2.8 J 34.1 8.8
OU1-SS-LRS412S-0908 8/11/2009 LRS-412 Selenium 2.8 U 1.6 U 1.6 U 0.52 U 0.52 U 4.7 U 1 1.1 U
OU1-SS-LRS412S-0908 8/11/2009 LRS-412 Zinc 81,500 J 1.8 J 142 J 477 1,850 J 942 4730 3,160
OU1-SS-LRS413S-0908 8/12/2009 LRS-413 Arsenic 186 1.6 U 1.6 U 19.5 50.8 6 74.4 98.4
OU1-SS-LRS413S-0908 8/12/2009 LRS-413 Cadmium 6.3 J 0.79 U 0.91 0.35 1.2 0.36 J 0.66 1.6
OU1-SS-LRS413S-0908 8/12/2009 LRS-413 Chromium 38.6 1.6 U 1.6 U 1.1 3.3 4.8 U 6.8 299
OU1-SS-LRS413S-0908 8/12/2009 LRS-413 Copper 2130 4.1 U 63.2 107 501 109 980 2470
OU1-SS-LRS413S-0908 8/12/2009 LRS-413 Lead 59.7 1.6 U 2.5 11.6 49.3 4.8 U 41.4 233
OU1-SS-LRS413S-0908 8/12/2009 LRS-413 Mercury 0.15 0.011 U 0.011 U 0.011 U 0.074 0.04 0.014 0.11 U
OU1-SS-LRS413S-0908 8/12/2009 LRS-413 Nickel 394 4.2 J 5.6 J 45.4 70.5 40.4 110 397
OU1-SS-LRS413S-0908 8/12/2009 LRS-413 Selenium 3.1 U 1.6 U 1.6 U 0.53 U 0.53 U 4.8 U 0.53 U 0.53 U
OU1-SS-LRS413S-0908 8/12/2009 LRS-413 Zinc 6,170 J 13.1 263 J 517 2,060 J 759 3540 27000

OU1-SS-SB406-0908 8/11/2009 LRS-412 Arsenic 1.8 1.6 U 1.6 U 8.1 20.5 1.7 J 46.5 33.7
OU1-SS-SB406-0908 8/11/2009 LRS-412 Cadmium 0.68 J 0.79 U 0.41 J 0.26 U 0.12 J 2.4 U 0.26 U 0.12 J
OU1-SS-SB406-0908 8/11/2009 LRS-412 Chromium 34.3 1.6 U 1.6 U 0.55 1.1 4.7 U 3.8 82.1
OU1-SS-SB406-0908 8/11/2009 LRS-412 Copper 22.5 4.1 U 88.1 22.5 477 149 2110 1250
OU1-SS-SB406-0908 8/11/2009 LRS-412 Lead 0.53 U 1.6 U 5.1 2.8 59.7 4.7 U 119 126
OU1-SS-SB406-0908 8/11/2009 LRS-412 Mercury 0.11 U NM NM NM NM NM NM NM
OU1-SS-SB406-0908 8/11/2009 LRS-412 Nickel 15 4.5 J 5.6 J 98.7 162 139 709 619
OU1-SS-SB406-0908 8/11/2009 LRS-412 Selenium 2.7 U 1.6 U 1.6 U 0.53 U 0.53 U 4.7 U 0.53 U 2.1 U
OU1-SS-SB406-0908 8/11/2009 LRS-412 Zinc 258 J 4.5 209 J 742 2,320 J 774 9380 5800

Notes:
J The analyte was positively identified; the associated numerical value is the approximate concentration of the analyte in the sample.
U The analyte was analyzed for, but was not detected above the reported sample quantitation limit.

NM Not Measured
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Appendix G-4-23
AVS-SEM Results for Sediment Samples Collected from the Little Vermilion River

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois

Location ID LVR-201 LVR-201 LVR-203 LVR-205 LVR-207
Sample ID OU1-SS-LVR201-071029 OU1-SS-LVR406-071029 OU1-SS-LVR203-071030 LVR205-071030 OU1-SS-LVR207-071030

Date 10/29/2007 10/29/2007 10/30/2007 10/30/2007 10/30/2007
Units µM/g µM/g µM/g µM/g µM/g

Depth 0' 0' 0' 0' 0'
Analyte CAS #
Cadmium 7440-43-9 0.07 0.045 0.018 0.12 0.0038
Copper 7440-50-8 6 1.7 1.2 0.13 0.028
Lead 7439-92-1 0.18 0.24 0.23 0.48 0.015

Nickel 7440-02-0 0.93 0.39 0.14 0.2 0.034
Sulfide 18496-25-8 0.15 U 0.18 U 0.99 1.1 0.12 U

Zinc 7440-66-6 35.6 19.1 40.8 36.2 0.36

Notes:
1,000 Bold indicates a detection

U
The analyte was analyzed for, but was not 
detected above the reported sample 
quantitation limit.
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Appendix G-4-24
Metals and Cyanide Results for Surface Water Samples Collected from the Little Vermilion River

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois

Location ID 5thstbridge ASO-411 ASO-411 ASO-411 ASO-411 ASO-411 ASO-411
Sample ID 5th St. Bridge OU1-GW-MW404-090814 OU1-GW-MW404-090814 OU1-SW-AS0411-090817 OU1-SW-AS0411-090817 OU1-SW-AS0411-090818 OU1-SW-AS0411-090818

Date 11/8/1994 8/14/2009 8/14/2009 8/17/2009 8/17/2009 8/18/2009 8/18/2009
Units µg/L µg/L µg/L µg/L µg/L µg/L µg/L

Total or Dissolved T D T D T D T

Analyte CAS # Surface Water ESV (µg/L)

Aluminum 7429-90-5 87 NM 14.9 U 14.9 U 14.9 U 14.9 U 14.9 U 14.9 U
Antimony 7440-36-0 320 NM 0.93 U 3.9 U 0.93 U 3.9 U 0.93 U 3.9 U
Arsenic 7440-38-2 190 NM 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U
Barium 7440-39-3 220 115 J 10.0 U 24.1 J+ 22 25 25 25
Beryllium 7440-41-7 3.6 NM 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U
Cadmium 7440-43-9 1.18 3.0 U 10.0 U 305 J+ 280 300 303 298
Chromium 7440-47-3 11 5.0 U 10.0 U 1.8 U 1.8 U 1.8 U 1.8 U 1.8 U
Cobalt 7440-48-4 24.00 NM 10.0 U 10.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Copper 7440-50-8 13.26 NM 10.0 U 21.4 J+ 21 22 23 31
Cyanide 57-12-5 5.20 6.2 U NM NM NM NM NM NM
Iron 7439-89-6 1,000 1,930 100 U 100 U 31.7 U 31.7 U 31.7 U 31.7 U
Lead 7439-92-1 19.35 2.0 J 10.0 U 79.1 J+ 81 85 84 87
Manganese 7439-96-5 106 10.0 U 15.3 J+ 10.0 U 10.0 U 10.0 U 10.0 U
Mercury 7439-97-6 1.10 0.22 0.019 U 0.019 U 0.019 U 0.019 U 0.019 U 0.019 U
Nickel 7440-02-0 5.82 20.0 U 10.0 U 70.0 J+ 57 60 60 60
Selenium 7782-49-2 5.00 NM 0.56 UJ 20.0 U 11.0 J 11.6 J 11.7 J 11.9 J
Silver 7440-22-4 0.12 NM 0.83 U 0.83 U 0.83 U 0.83 U 0.83 U 0.83 U
Thallium 7440-28-0 15.00 NM 1.0 U 1.0 U 1.0 U 1.9 J 1.0 U 1.0 U
Vanadium 7440-62-2 12.00 NM 5.5 U 5.5 U 5.5 U 5.5 U 5.5 U 5.5 U
Zinc 7440-66-6 25.14 96 21.0 J+ 55,500 J+ 56,500 57,100 61,000 58,800

Location ID ASO-411 ASO-411 ASO-411 ASO-411 ASO-411 ASO-411 ASO-411
Sample IDU1-SW-AS0411-0908 OU1-SW-ASO411-0908 OU1-SW-ASO411-0908 OU1-SW-ASO411-090812 OU1-SW-ASO411-090812 OU1-SW-ASO411-090813 OU1-SW-ASO411-090813

Date 8/20/2009 8/11/2009 8/11/2009 8/12/2009 8/12/2009 8/13/2009 8/13/2009
Units µg/L µg/L µg/L µg/L µg/L µg/L µg/L

Total or Dissolved T D T D T D T
Analyte CAS # Surface Water ESV (µg/L)

Aluminum 7429-90-5 87 14.9 U 14.9 U 14.9 U 14.9 U 14.9 U 14.9 U 14.9 U
Antimony 7440-36-0 320 3.9 U 0.46 U 3.9 U 0.93 U 3.9 U 0.93 U 3.9 U
Arsenic 7440-38-2 190 2.5 U 1.3 U 1.3 U 2.5 U 2.5 U 2.5 U 2.5 U
Barium 7440-39-3 220 24.1 24 23 23.6 23 22.6 23.6
Beryllium 7440-41-7 3.6 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U
Cadmium 7440-43-9 1.18 299 296 291 307 316 305 317
Chromium 7440-47-3 11 1.8 U 10.0 U 10.0 U 1.8 U 1.8 U 1.8 U 1.8 U
Cobalt 7440-48-4 24.00 1.0 U 1.2 J 1.1 J 1.4 J 1.3 J 1.1 J 1.2 J
Copper 7440-50-8 13.26 23 21.8 J+ 21 21 22 22 23
Cyanide 57-12-5 5.20 NM NM NM NM NM NM NM
Iron 7439-89-6 1,000 31.7 U 31.7 U 31.7 U 31.7 U 31.7 U 7.7 U 100 U
Lead 7439-92-1 19.35 87 76 78 85 91 80 83
Manganese 7439-96-5 10.0 U 29.9 J+ 30 27 27 24.6 J+ 23.4 J+
Mercury 7439-97-6 1.10 0.019 U 0.021 J 0.019 U 0.019 U 0.019 U 0.019 U 0.019 U
Nickel 7440-02-0 5.82 59 63 62 60 63 62 66
Selenium 7782-49-2 5.00 10.9 J 12 12 11.5 J 11.4 J 11.9 J 13.2 J
Silver 7440-22-4 0.12 0.83 U 0.83 U 0.83 U 0.83 U 0.83 U 0.83 U 0.84 J
Thallium 7440-28-0 15.00 1.0 U 0.51 U 0.51 U 1.0 U 1.0 U 1.0 U 1.0 U
Vanadium 7440-62-2 12.00 5.5 U 2.7 U 2.7 U 5.5 U 5.5 U 5.5 U 5.5 U
Zinc 7440-66-6 25.14 59,500 62,100 62,000 62,300 62,200 61,900 62,400
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Appendix G-4-24
Metals and Cyanide Results for Surface Water Samples Collected from the Little Vermilion River

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois

Location ID ASO-411 ASO-411 ASO-411 CSO-410 CSO-410 CSO-410 CSO-410
Sample ID OU1-SW-ASO411-090814 OU1-SW-ASO411-090814 -SW-ASO411-090820 DISSOL OU1-SW-CS0410-0908 OU1-SW-CS0410-0908 OU1-SW-CS0410-090810 OU1-SW-CS0410-090810

Date 8/14/2009 8/14/2009 8/20/2009 8/11/2009 8/11/2009 8/10/2009 8/10/2009
Units µg/L µg/L µg/L µg/L µg/L µg/L µg/L

Total or Dissolved D T D D T D T

Analyte CAS # Surface Water ESV 
(µg/L)

Aluminum 7429-90-5 87 14.9 U 14.9 U 14.9 U 14.9 U 22.9 J 14.9 U 14.9 U
Antimony 7440-36-0 320 0.93 U 3.9 U 0.93 U 0.46 U 3.9 U 0.46 U 3.9 U
Arsenic 7440-38-2 190 2.5 U 2.5 U 2.5 U 1.3 U 1.3 U 1.3 U 1.3 U
Barium 7440-39-3 220 23.4 J+ 22.5 J+ 24.9 15.5 15.6 15.6 16.1
Beryllium 7440-41-7 3.6 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U
Cadmium 7440-43-9 1.18 300 J+ 294 J+ 296 199 197 193 203
Chromium 7440-47-3 11 1.8 U 1.8 U 1.8 U 10.0 U 10.0 U 10.0 U 10.0 U
Cobalt 7440-48-4 24.00 10.0 U 10.0 U 1.0 U 8.8 8.5 7.8 8.4
Copper 7440-50-8 13.26 21.0 J+ 21.0 J+ 24 110 J+ 117 116 J+ 129
Cyanide 57-12-5 5.20 NM NM NM NM NM NM NM
Iron 7439-89-6 1,000 100 U 100 U 31.7 U 31.7 U 51.2 J 31.7 U 31.7 U
Lead 7439-92-1 19.35 77.7 J+ 77.9 J+ 84 13 15 14 16
Manganese 7439-96-5 15.3 J+ 15.7 J+ 10.0 U 424 429 385 399
Mercury 7439-97-6 1.10 0.019 U 0.019 U 0.019 U 0.019 U 0.019 U 0.031 J 0.019 U
Nickel 7440-02-0 5.82 67.2 J+ 67.6 J+ 59 75 74 70 75
Selenium 7782-49-2 5.00 20.0 U 20.0 U 11.9 J 4.1 J 4.1 J 4.0 J 4.4 J
Silver 7440-22-4 0.12 0.83 U 0.83 U 0.83 U 0.83 U 0.83 U 0.83 U 0.83 U
Thallium 7440-28-0 15.00 1.0 U 1.0 U 1.0 U 0.51 U 0.51 U 0.51 U 0.51 U
Vanadium 7440-62-2 12.00 5.5 U 5.5 U 5.5 U 2.7 U 2.7 U 2.7 U 2.7 U
Zinc 7440-66-6 25.14 58,000 J+ 57,900 J+ 57,900 69,200 69,000 66,300 68,300

Location ID CSO-410 CSO-410 LVR-201 LVR-201 LVR-203 LVR-205 LVR-207
Sample ID OU1-SW-CS0410-090817 OU1-SW-CS0410-090817 OU1-SW-LV201-071029 OU1-SW-LV406-071029 OU1-SW-LVR203-071030 OU1-SW-LVR205-071030 OU1-SW-LVR207-071030

Date 8/17/2009 8/17/2009 10/29/2007 10/29/2007 10/30/2007 10/30/2007 10/30/2007
Units µg/L µg/L µg/L µg/L µg/L µg/L µg/L

Total or Dissolved D T T T T T T
Analyte CAS # Surface Water ESV 

(µg/L)
Aluminum 7429-90-5 87 14.9 U 205 223 330 460 274 3,000
Antimony 7440-36-0 320 0.93 U 3.9 U 7.9 U 7.9 U 7.9 U 7.9 U 7.9 U
Arsenic 7440-38-2 190 2.5 U 2.5 U 0.34 J 0.31 J 0.42 J 1.1 0.43 J
Barium 7440-39-3 220 16.3 16.5 76.2 77.3 76.4 77 86.4
Beryllium 7440-41-7 3.6 0.14 U 0.14 U 0.075 U 0.075 U 0.075 U 0.075 U 0.075 U
Cadmium 7440-43-9 1.18 172 169 6.4 6.5 7.1 0.11 U 0.11 U
Chromium 7440-47-3 11 2.1 J 2.4 J 1.1 J 1.2 J 1.4 J 0.59 J 3.7
Cobalt 7440-48-4 24.00 6.5 J 6.6 J 1.3 1.3 1.5 0.42 J 1
Copper 7440-50-8 13.26 86 120 2.5 J 2.5 J 2.8 J 1.5 J 2.6 J
Cyanide 57-12-5 5.20 NM NM 10.0 U 10.0 U NM 10.0 U NM
Iron 7439-89-6 1,000 31.7 U 182 362 482 494 271 2,220
Lead 7439-92-1 19.35 13 19 0.35 J 0.36 J 0.39 J 0.28 J 1.2
Manganese 7439-96-5 290 282 74 75 72 21.5 44.5
Mercury 7439-97-6 1.10 0.019 U 0.019 U 0.014 U 0.014 U 0.014 U 0.014 U 0.018 J
Nickel 7440-02-0 5.82 60 58 8 8 9 3.7 6.1
Selenium 7782-49-2 5.00 3.9 J 3.4 J 0.84 J 0.92 J 0.99 J 0.66 J 0.68 J
Silver 7440-22-4 0.12 0.83 U 0.83 U 0.74 U 0.74 U 0.74 U 0.74 U 0.74 U
Thallium 7440-28-0 15.00 1.0 U 1.0 U 0.042 U 0.042 U 0.042 U 0.064 J 0.042 U
Vanadium 7440-62-2 12.00 5.5 U 5.5 U 0.098 U 0.098 U 0.098 U 1.1 1.8
Zinc 7440-66-6 25.14 56,600 56,100 1,790 1,830 1,960 22.9 8.4 J
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Appendix G-4-24
Metals and Cyanide Results for Surface Water Samples Collected from the Little Vermilion River

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois

Location ID LVR-209 LVR-211 LVR-401 LVR-401 LVR-401 LVR-401 LVR-401 LVR-401
Sample ID OU1-SW-LVR209-071031 OU1-SW-LVR211-071031 OU1-SW-LVR401C-0908 OU1-GW-MW404-0908 OU1-GW-MW404-0908 OU1-SW-LVR401C-0908 OU1-SW-LVR401E-0908 OU1-SW-LVR401E-0908

Date 10/31/2007 10/31/2007 8/11/2009 8/11/2009 8/11/2009 8/11/2009 8/11/2009 8/11/2009
Units µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L

Total or Dissolved T T D D T T D T

Analyte CAS # Surface Water ESV (µg/L)

Aluminum 7429-90-5 87 2,440 5,050 14.9 U 32.1 J 670 728 14.9 U 733
Antimony 7440-36-0 320 7.9 U 7.9 U 0.46 U 0.46 U 3.9 U 3.9 U 0.46 U 3.9 U
Arsenic 7440-38-2 190 0.88 J 1.5 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U
Barium 7440-39-3 220 84.7 91.9 84.4 83 86 88.5 84.4 88.7
Beryllium 7440-41-7 3.6 0.075 U 0.12 J 0.14 U 0.14 U 0.14 U 0.17 0.14 U 0.14 U
Cadmium 7440-43-9 1.18 0.11 U 0.48 J 0.16 U 0.17 J 0.31 J 0.29 J 0.16 U 0.26 J
Chromium 7440-47-3 11 3.0 J 5 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U
Cobalt 7440-48-4 24.00 0.88 J 2 0.32 J 0.39 J 0.56 J 0.52 J 0.40 J 0.50 J
Copper 7440-50-8 13.26 2.2 J 3.8 J 5.0 U 5.0 U 1.9 J 2.1 J 5.0 U 2.1 J
Cyanide 57-12-5 5.20 10.0 U NM NM NM NM NM NM NM
Iron 7439-89-6 1,000 1,580 3,430 100 U 31.7 U 597 599 31.7 U 601
Lead 7439-92-1 19.35 0.77 J 2.9 0.13 U 0.13 U 5.0 U 1.1 J 0.13 U 5.0 U
Manganese 7439-96-5 37.1 69.3 39.0 J+ 38.3 J+ 64 64.7 39.4 J+ 62.7
Mercury 7439-97-6 1.10 0.014 U 0.014 U 0.019 U 0.019 U 0.019 U 0.019 U 0.019 U 0.019 U
Nickel 7440-02-0 5.82 5.7 8.2 4.2 J 4.1 J 4.5 J 3.9 J 4.1 J 4.1 J
Selenium 7782-49-2 5.00 1.3 1.4 0.67 J 0.72 J 0.68 J 0.58 J 0.53 J 0.65 J
Silver 7440-22-4 0.12 0.74 U 0.74 U 0.83 U 0.83 U 0.83 U 0.83 U 0.83 U 0.83 U
Thallium 7440-28-0 15.00 0.042 U 0.043 J 0.51 U 0.51 U 0.51 U 0.72 J 0.51 U 0.51 U
Vanadium 7440-62-2 12.00 1.7 4.3 2.7 U 2.7 U 2.7 U 2.7 U 2.7 U 2.7 U
Zinc 7440-66-6 25.14 9.8 J 45.6 97.8 102 139 145 99.2 137

Location ID LVR-401 LVR-401 LVR-402 LVR-402 LVR-402 LVR-402 LVR-402 LVR-402
Sample ID OU1-SW-LVR401W-0908 OU1-SW-LVR401W-0908 OU1-SW-LVR402C-0908 OU1-SW-LVR402C-0908 OU1-SW-LVR402E-0908 OU1-SW-LVR402E-0908 OU1-SW-LVR402W-0908 OU1-SW-LVR402W-0908

Date 8/11/2009 8/11/2009 8/12/2009 8/12/2009 8/12/2009 8/12/2009 8/12/2009 8/12/2009
Units µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L

Total or Dissolved D T D T D T D T
Analyte CAS # Surface Water ESV (µg/L)

Aluminum 7429-90-5 87 14.9 U 816 14.9 U 531 14.9 U 673 14.9 U 504
Antimony 7440-36-0 320 0.46 U 3.9 U 0.93 U 3.9 U 0.93 U 3.9 U 0.93 U 3.9 U
Arsenic 7440-38-2 190 1.3 U 1.3 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U
Barium 7440-39-3 220 83.9 85.4 86.3 90.2 86.5 94.3 85.9 91
Beryllium 7440-41-7 3.6 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U
Cadmium 7440-43-9 1.18 0.16 U 0.22 J 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
Chromium 7440-47-3 11 10.0 U 10.0 U 1.8 U 1.8 U 1.8 U 1.8 U 1.8 U 1.8 U
Cobalt 7440-48-4 24.00 0.31 J 0.37 J 0.65 J 0.62 J 0.49 J 0.72 J 0.50 J 0.65 J
Copper 7440-50-8 13.26 5.0 U 1.8 J 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U
Cyanide 57-12-5 5.20 NM NM NM NM NM NM NM NM
Iron 7439-89-6 1,000 31.7 U 674 31.7 U 626 31.7 U 755 31.7 U 604
Lead 7439-92-1 19.35 0.13 U 5.0 U 0.26 U 1.2 10.0 U 1.5 0.26 U 1.3
Manganese 7439-96-5 39.1 J+ 65.9 37.9 67.9 39.8 74.8 37.5 65.6
Mercury 7439-97-6 1.10 0.019 U 0.019 U 0.019 U 0.019 U 0.019 U 0.019 U 0.022 J 0.019 U
Nickel 7440-02-0 5.82 3.5 J 3.8 J 5 4.2 4.2 4.6 4.4 4.1
Selenium 7782-49-2 5.00 0.64 J 0.62 J 0.56 U 0.56 U 0.56 U 0.56 U 0.56 U 0.56 U
Silver 7440-22-4 0.12 0.83 U 0.83 U 0.83 U 0.83 U 0.83 U 0.83 U 0.83 U 0.83 U
Thallium 7440-28-0 15.00 0.51 U 0.51 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Vanadium 7440-62-2 12.00 2.7 U 2.7 U 5.5 U 5.5 U 5.5 U 5.5 U 5.5 U 5.5 U
Zinc 7440-66-6 25.14 102 141 130 180 130 186 157 176
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Appendix G-4-24
Metals and Cyanide Results for Surface Water Samples Collected from the Little Vermilion River

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois

Location ID LVR-403 LVR-403 LVR-403 LVR-403 LVR-403 LVR-403 LVR-404
Sample ID OU1-SW-LVR403C-0908 OU1-SW-LVR403C-0908 OU1-SW-LVR403E-0908 OU1-SW-LVR403E-0908 OU1-SW-LVR403W-0908 OU1-SW-LVR403W-0908 OU1-SW-LVR404C-0908

Date 8/12/2009 8/12/2009 8/12/2009 8/12/2009 8/12/2009 8/12/2009 8/12/2009
Units µg/L µg/L µg/L µg/L µg/L µg/L µg/L

Total or Dissolved D T D T D T D

Analyte CAS # Surface Water ESV (µg/L)

Aluminum 7429-90-5 87 14.9 U 465 14.9 U 451 14.9 U 549 14.9 U
Antimony 7440-36-0 320 0.93 U 3.9 U 0.93 U 3.9 U 0.93 U 3.9 U 0.93 U
Arsenic 7440-38-2 190 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U
Barium 7440-39-3 220 88.7 89.2 84.4 89.7 89.6 90.2 82.1
Beryllium 7440-41-7 3.6 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U
Cadmium 7440-43-9 1.18 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
Chromium 7440-47-3 11 1.8 U 1.8 U 1.8 U 1.8 U 1.8 U 1.8 U 1.8 U
Cobalt 7440-48-4 24.00 0.40 J 0.61 J 0.40 J 0.60 J 0.42 J 0.64 J 0.59 J
Copper 7440-50-8 13.26 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U
Cyanide 57-12-5 5.20 NM NM NM NM NM NM NM
Iron 7439-89-6 1,000 31.7 U 564 31.7 U 545 31.7 U 641 31.7 U
Lead 7439-92-1 19.35 10.0 U 1.2 10.0 U 1.4 10.0 U 1.4 0.26 U
Manganese 7439-96-5 40.6 67.7 41.8 66.9 42.7 70 34.6
Mercury 7439-97-6 1.10 0.044 J 0.019 U 0.039 J 0.019 U 0.019 U 0.019 U 0.019 U
Nickel 7440-02-0 5.82 3.8 4.1 3.8 4.3 4.1 4.3 4
Selenium 7782-49-2 5.00 0.56 U 0.56 U 0.67 J 0.79 J 0.56 U 0.56 U 0.56 U
Silver 7440-22-4 0.12 0.83 U 0.83 U 0.83 U 0.83 U 0.83 U 0.83 U 0.83 U
Thallium 7440-28-0 15.00 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Vanadium 7440-62-2 12.00 5.5 U 5.5 U 5.5 U 5.5 U 5.5 U 5.5 U 5.5 U
Zinc 7440-66-6 25.14 160 177 164 178 180 180 156

Location ID LVR-404 LVR-404 LVR-404 LVR-404 LVR-404 LVR-405 LVR-405
Sample ID OU1-SW-LVR404C-0908 OU1-SW-LVR404E-0908 OU1-SW-LVR404E-0908 OU1-SW-LVR404W-0908 OU1-SW-LVR404W-0908 OU1-SW-LVR405C-0908 OU1-SW-LVR405C-0908

Date 8/12/2009 8/12/2009 8/12/2009 8/12/2009 8/12/2009 8/13/2009 8/13/2009
Units µg/L µg/L µg/L µg/L µg/L µg/L µg/L

Total or Dissolved T D T D T D T
Analyte CAS # Surface Water ESV (µg/L)

Aluminum 7429-90-5 87 557 14.9 U 483 14.9 U 719 72.4 J 502
Antimony 7440-36-0 320 3.9 U 0.93 U 3.9 U 0.93 U 3.9 U 0.93 U 3.9 U
Arsenic 7440-38-2 190 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U
Barium 7440-39-3 220 88.9 85.8 90.4 87.3 91.1 82.5 82.3
Beryllium 7440-41-7 3.6 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U
Cadmium 7440-43-9 1.18 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
Chromium 7440-47-3 11 1.8 U 9.7 J 1.8 U 1.8 U 10.0 U 1.8 U 1.8 U
Cobalt 7440-48-4 24.00 0.88 J 0.47 J 0.74 J 0.51 J 0.75 J 10.0 U 10.0 U
Copper 7440-50-8 13.26 10.0 U 10.0 U 10.0 U 10.0 U 2.9 J+ 10.0 U 10.0 U
Cyanide 57-12-5 5.20 NM NM NM NM NM NM NM
Iron 7439-89-6 1,000 610 19.8 J 598 17.8 J 797 100 U 539 J+
Lead 7439-92-1 19.35 1.4 10.0 U 1.4 10.0 U 1.6 J+ 0.26 U 10.0 U
Manganese 7439-96-5 57.3 33.4 58.1 36.8 66.8 33.4 J+ 52.7 J+
Mercury 7439-97-6 1.10 0.019 U 0.019 U 0.019 U 0.019 U 0.019 U 0.035 J 0.019 J
Nickel 7440-02-0 5.82 4.2 8.7 4.1 4.4 4.6 10.0 U 10.0 U
Selenium 7782-49-2 5.00 0.56 U 0.78 J 0.78 J 0.96 J 0.80 J 0.76 J 0.67 J
Silver 7440-22-4 0.12 0.83 U 0.83 U 0.83 U 0.83 U 0.93 J 0.83 U 0.83 U
Thallium 7440-28-0 15.00 1.0 U 10.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Vanadium 7440-62-2 12.00 5.5 U 5.5 U 5.5 U 5.5 U 5.5 U 5.5 U 5.5 U
Zinc 7440-66-6 25.14 218 122 194 153 214 39.9 J+ 53.5 J+
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Appendix G-4-24
Metals and Cyanide Results for Surface Water Samples Collected from the Little Vermilion River

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois

Location ID LVR-405 LVR-405 LVR-405 LVR-405 LVR-408 LVR-408 Section_Line_DP Section_Line_DP
Sample ID OU1-SW-LVR405E-0908 OU1-SW-LVR405E-0908 OU1-SW-LVR405W-0908 OU1-SW-LVR405W-0908 OU1-SW-LVR408-0908 OU1-SW-LVR408-0908 Section Line Section Line DP

Date 8/13/2009 8/13/2009 8/13/2009 8/13/2009 8/14/2009 8/14/2009 11/8/1994 11/8/1994
Units µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L

Total or Dissolved D T D T D T T T

Analyte CAS # Surface Water ESV (µg/L)

Aluminum 7429-90-5 87 14.9 U 475 14.9 U 464 14.9 U 702 NM NM
Antimony 7440-36-0 320 0.93 U 3.9 U 0.93 U 3.9 U 0.93 U 3.9 U NM NM
Arsenic 7440-38-2 190 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U NM NM
Barium 7440-39-3 220 81.2 86.2 83.6 84.4 82.9 J+ 87.0 J+ 113 J 113 J
Beryllium 7440-41-7 3.6 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U NM NM
Cadmium 7440-43-9 1.18 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 3.0 U 3.0 U
Chromium 7440-47-3 11 1.8 U 2.3 J 2.1 J 2.0 J 10.0 U 23.5 5.0 U 5.0 U
Cobalt 7440-48-4 24.00 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U NM NM
Copper 7440-50-8 13.26 10.0 U 10.0 U 10.0 U 10.0 U 0.0 J 10.0 U NM NM
Cyanide 57-12-5 5.20 NM NM NM NM NM NM 8 10
Iron 7439-89-6 1,000 100 U 438 J+ 100 U 508 J+ 100 U 735 3,180 3,540
Lead 7439-92-1 19.35 0.26 U 10.0 U 0.26 U 10.0 U 10.0 U 10.0 U 7.6 2.2 J
Manganese 7439-96-5 33.5 J+ 49.3 J+ 31.0 J+ 51.0 J+ 34.3 J+ 55.0 J+ 1,240 1,770
Mercury 7439-97-6 1.10 0.031 J 0.020 J 0.019 U 0.019 U 0.026 J 0.019 UJ 0.20 U 0.20 U
Nickel 7440-02-0 5.82 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 20.0 U 28.4 J
Selenium 7782-49-2 5.00 0.97 J 0.83 J 0.79 J 0.68 J 0.56 U 0.56 U NM NM
Silver 7440-22-4 0.12 0.83 U 0.95 J 1.0 J 0.83 U 0.83 U 0.83 U NM NM
Thallium 7440-28-0 15.00 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NM NM
Vanadium 7440-62-2 12.00 5.5 U 5.5 U 5.5 U 5.5 U 5.5 U 5.5 U NM NM
Zinc 7440-66-6 25.14 39.7 J+ 35.9 J+ 33.9 J+ 49.0 J+ 20.0 U 20.0 U 88.7 116

Location ID LVR-213 LVR-214 LVR-409 LVR-409
Sample ID OU1-SW-LVR213-071031 OU1-SW-LVR214-071031 OU1-SW-LVR409-0908 OU1-SW-LVR409-0908

Date 10/31/2007 10/31/2007 8/14/2009 8/14/2009
Units µg/L µg/L µg/L µg/L

Total or Dissolved T T D T
Analyte CAS # Surface Water ESV (µg/L)

Aluminum 7429-90-5 87 331 1,380 14.9 U 769 Notes:
Antimony 7440-36-0 320 7.9 U 7.9 U 0.93 U 3.9 U Exceedance of Surface Water Ecological Screening Value (ESV)
Arsenic 7440-38-2 190 0.48 J 0.53 J 2.5 U 2.5 U 1,000 Bold indicates a detection
Barium 7440-39-3 220 81.5 78.6 75.8 J+ 80.3 J+ J+
Beryllium 7440-41-7 3.6 0.075 U 0.075 U 0.14 U 0.14 U J
Cadmium 7440-43-9 1.18 0.11 U 0.11 U 10.0 U 0.33 U U
Chromium 7440-47-3 11 1.5 J 2.4 J 10.0 U 10.0 U UJ
Cobalt 7440-48-4 24.00 0.49 J 0.64 J 10.0 U 10.0 U NM Not Measured
Copper 7440-50-8 13.26 1.6 J 1.6 J 10.0 U 10.0 U T Total
Cyanide 57-12-5 5.20 10.0 U 10.0 U NM NM D Dissolved
Iron 7439-89-6 1,000 333 904 100 U 710
Lead 7439-92-1 19.35 0.25 J 0.35 J 10.0 U 0.99 J
Manganese 7439-96-5 20.3 21.7 25.7 J+ 46.1 J+
Mercury 7439-97-6 1.10 0.014 U 0.015 J 0.032 J 0.019 UJ
Nickel 7440-02-0 5.82 4.3 4.8 10.0 U 4.7 J+
Selenium 7782-49-2 5.00 0.78 J 1.0 20.0 U 20.0 U
Silver 7440-22-4 0.12 0.74 U 0.74 U 0.83 U 0.83 U
Thallium 7440-28-0 15.00 0.042 U 0.042 U 1.0 U 1.0 U
Vanadium 7440-62-2 12.00 0.098 U 0.48 J 5.5 U 5.5 U
Zinc 7440-66-6 25.14 4.7 J 4.9 J 20.0 U 20.0 U

The analyte was positively identified; however, the associated numerical value is likely to be higher than the 
The analyte was positively identified; the associated numerical value is the approximate concentration of the 
The analyte was analyzed for, but was not detected above the reported sample quantitation limit.
The analyte was not detected above the reported sample quantitation limit. However, the reported quantitation 
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Appendix G-4-25
VOC Results for Surface Water Samples Collected from the Little Vermilion River

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois

Location ID LVR-201 LVR-201 LVR-205 LVR-209 LVR-213 LVR-214
Sample ID OU1-SW-LV201-071029 OU1-SW-LV406-071029 OU1-SW-LVR205-071030 OU1-SW-LVR209-071031 OU1-SW-LVR213-071031 OU1-SW-LVR214-071031

Date 10/29/2007 10/29/2007 10/30/2007 10/31/2007 10/31/2007 10/31/2007
Units µg/L µg/L µg/L µg/L µg/L µg/L

Total or Dissolved T T T T T T

Analyte CAS # Surface Water 
ESV (µg/L)

1,1,1-Trichloroethane 71-55-6 390 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
1,1,2,2-Tetrachloroethane 79-34-5 140 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
1,1,2-Trichloroethane 79-00-5 4,400 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
1,1-Dichloroethane 75-34-3 2,000 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
1,1-Dichloroethene 75-35-4 240 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
1,2,4-Trichlorobenzene 120-82-1 72 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
1,2-Dibromo-3-chloropropane 96-12-8 190 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U
1,2-Dibromoethane 106-93-4 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
1,2-Dichlorobenzene 95-50-1 170 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
1,2-Dichloroethane 107-06-2 4,500 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
1,2-Dichloropropane 78-87-5 380 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
1,3-Dichlorobenzene 541-73-1 200 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
1,4-Dichlorobenzene 106-46-7 620 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
2-Butanone (MEK) 78-93-3 26,000 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U
2-Hexanone 591-78-6 950 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U
4-Methyl-2-pentanone 108-10-1 1,400 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U
Acetone 67-64-1 120,000 10.0 U 10.0 U 2.0 J 10.0 U 1.7 J 2.7 J
Benzene 71-43-2 860 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Bromoform 75-25-2 230 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Bromomethane 74-83-9 16 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U
Carbon disulfide 75-15-0 20 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Carbon tetrachloride 56-23-5 280 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Chlorobenzene 108-90-7 79 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Chloroethane 75-00-3 1,000 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U
Chloroform 67-66-3 150 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Chloromethane 74-87-3 1,300 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U
cis-1,2-Dichloroethene 156-59-2 970 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
cis-1,3-Dichloropropene 10061-01-5 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Cyclohexane 110-82-7 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Dibromochloromethane 124-48-1 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Dichlorobromomethane 75-27-4 1 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Dichloromethane (Methylene c 75-09-2 1,400 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Ethyl benzene 100-41-4 14 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Freon-11 75-69-4 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Freon-113 76-13-1 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Freon-12 75-71-8 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Isopropylbenzene 98-82-8 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
m&p-Xylene 179601-23-1 360 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Methyl acetate 79-20-9 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U
Methyl tertbutyl ether (MTBE) 1634-04-4 5,400 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Methylcyclohexane 108-87-2 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
o-Xylene 95-47-6 360 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Styrene 100-42-5 200 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Tetrachloroethene 127-18-4 150 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Toluene 108-88-3 600 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
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Appendix G-4-25
VOC Results for Surface Water Samples Collected from the Little Vermilion River

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois

Location ID LVR-201 LVR-201 LVR-205 LVR-209 LVR-213 LVR-214
Sample ID OU1-SW-LV201-071029 OU1-SW-LV406-071029 OU1-SW-LVR205-071030 OU1-SW-LVR209-071031 OU1-SW-LVR213-071031 OU1-SW-LVR214-071031

Date 10/29/2007 10/29/2007 10/30/2007 10/31/2007 10/31/2007 10/31/2007
Units µg/L µg/L µg/L µg/L µg/L µg/L

Total or Dissolved T T T T T T

Analyte CAS # Surface Water 
ESV (µg/L)

trans-1,2-Dichloroethene 156-60-5 970 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
trans-1,3-Dichloropropene 10061-02-6 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Trichloroethene 79-01-6 940 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Vinyl chloride 75-01-4 1,700 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

Notes:
1,000 Bold indicates a detection

J
U
T Total
D Dissolved

The analyte was positively identified; the associated numerical value is 
The analyte was analyzed for, but was not detected above the reported 
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Appendix G-4-26
SVOC Results for Surface Water Samples Collected from the Little Vermilion River

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois

Location ID LVR-201 LVR-201 LVR-205 LVR-209 LVR-213 LVR-214
Sample ID OU1-SW-LV201-071029 OU1-SW-LV406-071029 OU1-SW-LVR205-071030 OU1-SW-LVR209-071031 OU1-SW-LVR213-071031 OU1-SW-LVR214-071031

Date 10/29/2007 10/29/2007 10/30/2007 10/31/2007 10/31/2007 10/31/2007
Units µg/L µg/L µg/L µg/L µg/L µg/L

Total or Dissolved T T T T T T
Analyte CAS # Surface 
1,1-Biphenyl 92-52-4 NA 9.4 U 9.4 U 9.4 U 10.0 U 9.6 U 9.4 U
2,2'-Oxybis(1-Chloropropane) 108-60-1 NA 9.4 U 9.4 U 9.4 U 10.0 U 9.6 U 9.4 U
2,4,5-Trichlorophenol 95-95-4 6.3 9.4 U 9.4 U 9.4 U 10.0 U 9.6 U 9.4 U
2,4,6-Trichlorophenol 88-06-2 6.3 9.4 U 9.4 U 9.4 U 10.0 U 9.6 U 9.4 U
2,4-Dichlorophenol 120-83-2 83 9.4 U 9.4 U 9.4 U 10.0 U 9.6 U 9.4 U
2,4-Dimethylphenol 105-67-9 220 9.4 U 9.4 U 9.4 U 10.0 U 9.6 U 9.4 U
2,4-Dinitrophenol 51-28-5 4.1 47.0 U 47.0 U 47.0 U 50.0 U 48.0 U 47.0 U
2,4-Dinitrotoluene 121-14-2 320 9.4 U 9.4 U 9.4 U 10.0 U 9.6 U 9.4 U
2,6-Dinitrotoluene 606-20-2 150 9.4 U 9.4 U 9.4 U 10.0 U 9.6 U 9.4 U
2-Chloronaphthalene 91-58-7 30 9.4 U 9.4 U 9.4 U 10.0 U 9.6 U 9.4 U
2-Chlorophenol 95-57-8 41 9.4 U 9.4 U 9.4 U 10.0 U 9.6 U 9.4 U
2-Methylnaphthalene 91-57-6 12 9.4 U 9.4 U 9.4 U 10.0 U 9.6 U 9.4 U
2-Methylphenol 95-48-7 370 9.4 U 9.4 U 9.4 U 10.0 U 9.6 U 9.4 U
2-Nitroaniline 88-74-4 200 47.0 U 47.0 U 47.0 U 50.0 U 48.0 U 47.0 U
2-Nitrophenol 88-75-5 540 9.4 U 9.4 U 9.4 U 10.0 U 9.6 U 9.4 U
3,3'-Dichlorobenzidine 91-94-1 4.5 9.4 U 9.4 U 9.4 U 10.0 U 9.6 U 9.4 U
3-Nitroaniline 99-09-2 120 47.0 U 47.0 U 47.0 U 50.0 U 48.0 U 47.0 U
4,6-Dinitro-2-methylphenol 534-52-1 2.3 47.0 U 47.0 U 47.0 U 50.0 U 48.0 U 47.0 U
4-Bromophenyl-phenylether 101-55-3 2.9 9.4 U 9.4 U 9.4 U 10.0 U 9.6 U 9.4 U
4-Chloro-3-methylphenol 59-50-7 25 9.4 U 9.4 U 9.4 U 10.0 U 9.6 U 9.4 U
4-Chloroaniline 106-47-8 0.2 9.4 U 9.4 U 9.4 U 10.0 U 9.6 U 9.4 U
4-Chlorophenyl-phenylether 7005-72-3 2.9 9.4 U 9.4 U 9.4 U 10.0 U 9.6 U 9.4 U
4-Methylphenol 106-44-5 120 9.4 U 9.4 U 9.4 U 10.0 U 9.6 U 9.4 U
4-Nitroaniline 100-01-6 120 47.0 U 47.0 U 47.0 U 50.0 U 48.0 U 47.0 U
4-Nitrophenol 100-02-7 1,900 47.0 U 47.0 U 47.0 U 50.0 U 48.0 U 47.0 U
Acenaphthene 83-32-9 62 9.4 U 9.4 U 9.4 U 10.0 U 9.6 U 9.4 U
Acenaphthylene 208-96-8 15 9.4 U 9.4 U 9.4 U 10.0 U 9.6 U 9.4 U
Acetophenone 98-86-2 NA 9.4 U 9.4 U 9.4 U 10.0 U 9.6 U 9.4 U
Anthracene 120-12-7 0.53 9.4 U 9.4 U 9.4 U 10.0 U 9.6 U 9.4 U
Atrazine 1912-24-9 9 9.4 U 9.4 U 9.4 U 10.0 U 9.6 U 9.4 U
Benzaldehyde 100-52-7 14,000 9.4 U 9.4 U 9.4 U 10.0 U 9.6 U 9.4 U
Benzo(a)anthracene 56-55-3 0.025 9.4 U 9.4 U 9.4 U 10.0 U 9.6 U 9.4 U
Benzo(a)pyrene 50-32-8 0.014 9.4 U 9.4 U 9.4 U 10.0 U 9.6 U 9.4 U
Benzo(b)fluoranthene 205-99-2 9.07 9.4 U 9.4 U 9.4 U 10.0 U 9.6 U 9.4 U
Benzo(g,h,i)perylene 191-24-2 7.64 9.4 U 9.4 U 9.4 U 10.0 U 9.6 U 9.4 U
Benzo(k)fluoranthene 207-08-9 0.014 9.4 U 9.4 U 9.4 U 10.0 U 9.6 U 9.4 U
bis(2-Chloroethoxy) methane 111-91-1 NA 9.4 U 9.4 U 9.4 U 10.0 U 9.6 U 9.4 U
bis(2-Chloroethyl) ether 111-44-4 1,900 9.4 U 9.4 U 9.4 U 10.0 U 9.6 U 9.4 U
bis(2-Ethylhexyl) phthalate 117-81-7 380 9.4 U 9.4 U 9.4 U 10.0 U 9.6 U 9.4 U
Butylbenzylphthalate 85-68-7 23 9.4 U 9.4 U 9.4 U 10.0 U 9.6 U 9.4 U
Caprolactam 105-60-2 NA 9.4 U 9.4 U 9.4 U 10.0 U 9.6 U 9.4 U
Carbazole 86-74-8 7.4 9.4 U 9.4 U 9.4 U 10.0 U 9.6 U 9.4 U
Chrysene 218-01-9 0.014 9.4 U 9.4 U 9.4 U 10.0 U 9.6 U 9.4 U
Dibenzo(a,h)anthracene 53-70-3 0.014 9.4 U 9.4 U 9.4 U 10.0 U 9.6 U 9.4 U
Dibenzofuran 132-64-9 15 9.4 U 9.4 U 9.4 U 10.0 U 9.6 U 9.4 U
Diethylphthalate 84-66-2 250 9.4 U 9.4 U 9.4 U 10.0 U 9.6 U 9.4 U
Dimethylphthalate 131-11-3 260 9.4 U 9.4 U 9.4 U 10.0 U 9.6 U 9.4 U
Di-n-butylphthalate 84-74-2 48 9.4 U 9.4 U 9.4 U 10.0 U 9.6 U 9.4 U
Di-n-octylphthalate 117-84-0 30 9.4 U 9.4 U 9.4 U 10.0 U 9.6 U 9.4 U
Fluoranthene 206-44-0 1.8 9.4 U 9.4 U 9.4 U 10.0 U 9.6 U 9.4 U
Fluorene 86-73-7 16 9.4 U 9.4 U 9.4 U 10.0 U 9.6 U 9.4 U
Hexachlorobenzene 118-74-1 0.0003 9.4 U 9.4 U 9.4 U 10.0 U 9.6 U 9.4 U
Hexachlorobutadiene 87-68-3 2.8 9.4 U 9.4 U 9.4 U 10.0 U 9.6 U 9.4 U
Hexachlorocyclopentadiene 77-47-4 0.1 9.4 U 9.4 U 9.4 U 10.0 U 9.6 U 9.4 U
Hexachloroethane 67-72-1 31 9.4 U 9.4 U 9.4 U 10.0 U 9.6 U 9.4 U
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Appendix G-4-26
SVOC Results for Surface Water Samples Collected from the Little Vermilion River

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois

Location ID LVR-201 LVR-201 LVR-205 LVR-209 LVR-213 LVR-214
Sample ID OU1-SW-LV201-071029 OU1-SW-LV406-071029 OU1-SW-LVR205-071030 OU1-SW-LVR209-071031 OU1-SW-LVR213-071031 OU1-SW-LVR214-071031

Date 10/29/2007 10/29/2007 10/30/2007 10/31/2007 10/31/2007 10/31/2007
Units µg/L µg/L µg/L µg/L µg/L µg/L

Total or Dissolved T T T T T T
Analyte CAS # Surface 
Indeno(1,2,3-cd)pyrene 193-39-5 4.31 9.4 U 9.4 U 9.4 U 10.0 U 9.6 U 9.4 U
Isophorone 78-59-1 960 9.4 U 9.4 U 9.4 U 10.0 U 9.6 U 9.4 U
Naphthalene 91-20-3 68 9.4 U 9.4 U 9.4 U 10.0 U 9.6 U 9.4 U
Nitrobenzene 98-95-3 8,500 9.4 U 9.4 U 9.4 U 10.0 U 9.6 U 9.4 U
N-Nitroso-di-n-propylamine 621-64-7 NA 9.4 U 9.4 U 9.4 U 10.0 U 9.6 U 9.4 U
N- 86-30-6 NA 9.4 U 9.4 U 9.4 U 10.0 U 9.6 U 9.4 U
Pentachlorophenol 87-86-5 13 47.0 U 47.0 U 47.0 U 50.0 U 48.0 U 47.0 U
Phenanthrene 85-01-8 3.7 9.4 U 9.4 U 9.4 U 10.0 U 9.6 U 9.4 U
Phenol 108-95-2 180 9.4 U 9.4 U 9.4 U 10.0 U 9.6 U 9.4 U
Pyrene 129-00-0 0.3 9.4 U 9.4 U 9.4 U 10.0 U 9.6 U 9.4 U

Notes:
U The analyte was analyzed for, but was not detected above the reported sample quantitation limit.
T Total

NA None available
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Appendix G-4-27
PCB Results for Surface Water Samples Collected from the Little Vermilion River

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois

Location ID LVR-201 LVR-201 LVR-205 LVR-209 LVR-213 LVR-214
Sample ID OU1-SW-LV201-071029 OU1-SW-LV406-071029 OU1-SW-LVR205-071030 OU1-SW-LVR209-071031 OU1-SW-LVR213-071031 OU1-SW-LVR214-071031

Date 10/29/2007 10/29/2007 10/30/2007 10/31/2007 10/31/2007 10/31/2007
Units µg/L µg/L µg/L µg/L µg/L µg/L

Total or Dissolved T T T T T T

Analyte CAS # Surface Water ESV 
(µg/L)

Aroclor 1016 12674-11-2 0.014 1.1 U 1.0 U 0.94 U 1.0 U 0.96 U 0.94 U
Aroclor 1221 11104-28-2 0.014 2.1 U 2.1 U 1.9 U 2.0 U 1.9 U 1.9 U
Aroclor 1232 11141-16-5 0.014 1.1 U 1.0 U 0.94 U 1.0 U 0.96 U 0.94 U
Aroclor 1242 53469-21-9 0.014 1.1 U 1.0 U 0.94 U 1.0 U 0.96 U 0.94 U
Aroclor 1248 12672-29-6 0.014 1.1 U 1.0 U 0.94 U 1.0 U 0.96 U 0.94 U
Aroclor 1254 11097-69-1 0.014 1.1 U 1.0 U 0.94 U 1.0 U 0.96 U 0.94 U
Aroclor 1260 11096-82-5 0.014 1.1 U 1.0 U 0.94 U 1.0 U 0.96 U 0.94 U

Notes:
U The analyte was analyzed for, but was not detected above the reported sample quantitation limit.
T Total
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Appendix G-4-28
Pesticides Results for Surface Water Samples Collected from the Little Vermilion River

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois

Location ID LVR-201 LVR-201 LVR-205 LVR-207 LVR-209 LVR-213 LVR-214
Sample ID OU1-SW-LV201-071029 OU1-SW-LV406-071029 OU1-SW-LVR205-071030 OU1-SW-LVR207-071030 OU1-SW-LVR209-071031 OU1-SW-LVR213-071031 OU1-SW-LVR214-071031

Date 10/29/2007 10/29/2007 10/30/2007 10/30/2007 10/31/2007 10/31/2007 10/31/2007
Units µg/L µg/L µg/L µg/L µg/L µg/L µg/L

Total or Dissolved T T T T T T T

Analyte CAS # Surface Water 
ESV (µg/L)

4,4'-DDD 72-54-8 0.11 U 0.10 U 0.094 U 0.095 U 0.10 U 0.096 U 0.094 U
4,4'-DDE 72-55-9 4.51E-09 0.11 U 0.10 U 0.094 U 0.095 U 0.10 U 0.096 U 0.094 U
4,4'-DDT 50-29-3 0.000001 0.11 U 0.10 U 0.094 U 0.095 U 0.10 U 0.096 U 0.094 U
Aldrin 309-00-2 0.017 0.053 U 0.052 U 0.047 U 0.048 U 0.050 U 0.048 U 0.047 U
alpha-BHC 319-84-6 2.5 0.053 U 0.052 U 0.047 U 0.048 U 0.050 U 0.048 U 0.047 U
alpha-Chlordane 5103-71-9 0.0043 0.053 U 0.052 U 0.047 U 0.048 U 0.050 U 0.048 U 0.047 U
beta-BHC 319-85-7 0.495 0.053 U 0.052 U 0.047 U 0.048 U 0.050 U 0.048 U 0.047 U
delta-BHC 319-86-8 667 0.053 U 0.052 U 0.047 U 0.048 U 0.050 U 0.048 U 0.047 U
Dieldrin 60-57-1 0.056 0.11 U 0.10 U 0.094 U 0.095 U 0.10 U 0.096 U 0.094 U
Endosulfan I 959-98-8 0.0056 0.053 U 0.052 U 0.047 U 0.048 U 0.050 U 0.048 U 0.047 U
Endosulfan II 33213-65-9 0.0056 0.11 U 0.10 U 0.094 U 0.095 U 0.10 U 0.096 U 0.094 U
Endosulfan sulfate 1031-07-8 0.0056 0.11 U 0.10 U 0.094 U 0.095 U 0.10 U 0.096 U 0.094 U
Endrin 72-20-8 0.033 0.11 U 0.10 U 0.094 U 0.095 U 0.10 U 0.096 U 0.094 U
Endrin Aldehyde 7421-93-4 0.033 0.11 U 0.10 U 0.094 U 0.095 U 0.10 U 0.096 U 0.094 U
Endrin ketone 53494-70-5 0.033 0.11 U 0.10 U 0.094 U 0.095 U 0.10 U 0.096 U 0.094 U
gamma-BHC (Lindane) 58-89-9 0.95 0.053 U 0.052 U 0.047 U 0.048 U 0.050 U 0.048 U 0.047 U
gamma-Chlordane 5566-34-7 0.0043 0.053 U 0.052 U 0.047 U 0.048 U 0.050 U 0.048 U 0.047 U
Heptachlor 76-44-8 0.0038 0.053 U 0.052 U 0.047 U 0.048 U 0.050 U 0.048 U 0.047 U
Heptachlor epoxide 1024-57-3 0.0038 0.053 U 0.052 U 0.047 U 0.048 U 0.050 U 0.048 U 0.047 U
Methoxychlor 72-43-5 0.02 0.53 U 0.52 U 0.47 U 0.48 U 0.50 U 0.48 U 0.47 U
Toxaphene 8001-35-2 0.0002 1.1 U 1.0 U 0.94 U 0.95 U 1.0 U 0.96 U 0.94 U

Notes:
U The analyte was analyzed for, but was not detected above the reported sample quantitation limit.
T Total
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Appendix G-4-29
Other Inorganics Results for Surface Water Samples Collected from the Little Vermilion River

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois

Location ID 5thstbridge ASO-411 ASO-411 ASO-411 ASO-411 ASO-411 ASO-411
Sample ID 5th St. Bridge OU1-SW-ASO411-0908 OU1-SW-ASO411-0908 OU1-SW-ASO411-090812 OU1-SW-ASO411-090812 OU1-SW-ASO411-090813 OU1-SW-ASO411-090813

Date 34,646 8/11/2009 8/11/2009 8/12/2009 8/12/2009 8/13/2009 8/13/2009
Units µg/L µg/L µg/L µg/L µg/L µg/L µg/L

Total or Dissolved T D T D T D T

Analyte CAS #

Bicarbonate 71-52-3 246,000 NM NM NM NM NM NM
Calcium 7440-70-2 NM 469,000 455,000 444,000 475,000 446,000 542,000
Carbonate 3812-32-6 3,050 NM NM NM NM NM NM
Magnesium 7439-95-4 NM 55,700 56,100 57,700 58,700 55,900 53,800
Potassium 7440-09-7 NM 26,600 26,000 24,300 24,900 24,200 22,800
Sodium 7440-23-5 NM 33,900 32,200 32,600 33,800 32,600 31,200
Sulfate 14808-79-8 40,400 NM NM NM NM NM NM
Sulfide 18496-25-8 1,000 U NM NM NM NM NM NM

Location ID ASO-411 ASO-411 ASO-411 ASO-411 ASO-411 ASO-411 ASO-411
Sample ID OU1-GW-MW404-090814 OU1-GW-MW404-090814 OU1-SW-ASO411-090814 OU1-SW-ASO411-090814 OU1-SW-AS0411-090817 OU1-SW-AS0411-090817 OU1-SW-AS0411-090818

Date 8/14/2009 8/14/2009 8/14/2009 8/14/2009 8/17/2009 8/17/2009 8/18/2009
Units µg/L µg/L µg/L µg/L µg/L µg/L µg/L

Total or Dissolved D T D T D T D

Analyte CAS #

Bicarbonate 71-52-3 NM NM NM NM NM NM NM
Calcium 7440-70-2 1,000 U 426,000 J+ 419,000 J+ 40,500 J+ 423,000 474,000 445,000
Carbonate 3812-32-6 NM NM NM NM NM NM NM
Magnesium 7439-95-4 9.8 UJ 59,700 J+ 60,600 J+ 60,000 J+ 55,900 58,300 59,900
Potassium 7440-09-7 78.7 J 23,500 J+ 23,200 J+ 22,900 J+ 23,300 23,800 23,600
Sodium 7440-23-5 1,000 U 30,900 J+ 30,500 J+ 30,200 J+ 31,500 31,700 31,600
Sulfate 14808-79-8 NM NM NM NM NM NM NM
Sulfide 18496-25-8 NM NM NM NM NM NM NM
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Appendix G-4-29
Other Inorganics Results for Surface Water Samples Collected from the Little Vermilion River

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois

Location ID ASO-411 ASO-411 ASO-411 CSO-410 CSO-410 CSO-410 CSO-410
Sample ID OU1-SW-AS0411-090818 OU1-SW-AS0411-090820 OU1-SW-ASO411-090820 DISSOLVED OU1-SW-CS0410-0908 OU1-SW-CS0410-0908 OU1-SW-CS0410-090810 OU1-SW-CS0410-090810

Date 8/18/2009 8/20/2009 8/20/2009 8/11/2009 8/11/2009 8/10/2009 8/10/2009
Units µg/L µg/L µg/L µg/L µg/L µg/L µg/L

Total or Dissolved T T D D T D T

Analyte CAS #

Bicarbonate 71-52-3 NM NM NM NM NM NM NM
Calcium 7440-70-2 439,000 463,000 429,000 500,000 476,000 474,000 485,000
Carbonate 3812-32-6 NM NM NM NM NM NM NM
Magnesium 7439-95-4 59,700 60,000 58,900 55,800 57,500 54,300 56,300
Potassium 7440-09-7 24,900 25,100 24,100 54,100 51,800 50,600 51,000
Sodium 7440-23-5 33,500 33,600 32,200 49,900 47,900 47,000 47,400
Sulfate 14808-79-8 NM NM NM NM NM NM NM
Sulfide 18496-25-8 NM NM NM NM NM NM NM

Location ID CSO-410 CSO-410 LVR-201 LVR-201 LVR-203 LVR-205 LVR-207
Sample ID OU1-SW-CS0410-090817 OU1-SW-CS0410-090817 OU1-SW-LV201-071029 OU1-SW-LV406-071029 OU1-SW-LVR203-071030 OU1-SW-LVR205-071030 OU1-SW-LVR207-071030

Date 8/17/2009 8/17/2009 10/29/2007 10/29/2007 10/30/2007 10/30/2007 10/30/2007
Units µg/L µg/L µg/L µg/L µg/L µg/L µg/L

Total or Dissolved D T T T T T T

Analyte CAS #

Bicarbonate 71-52-3 NM NM NM NM NM NM NM
Calcium 7440-70-2 425,000 419,000 88,200 88,900 87,600 81,900 89,200
Carbonate 3812-32-6 NM NM NM NM NM NM NM
Magnesium 7439-95-4 50,900 48,500 40,100 40,500 40,500 39,500 42,600
Potassium 7440-09-7 47,000 43,000 5,770 5,820 5,530 3,990 5,100
Sodium 7440-23-5 44,500 40,200 47,100 47,500 45,300 44,700 46,100
Sulfate 14808-79-8 NM NM NM NM NM NM NM
Sulfide 18496-25-8 NM NM NM NM NM NM NM
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Appendix G-4-29
Other Inorganics Results for Surface Water Samples Collected from the Little Vermilion River

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois

Location ID LVR-209 LVR-211 LVR-401 LVR-401 LVR-401 LVR-401 LVR-401
Sample ID OU1-SW-LVR209-071031 OU1-SW-LVR211-071031 OU1-SW-LVR401C-0908 OU1-GW-MW404-0908 OU1-GW-MW404-0908 OU1-SW-LVR401C-0908 OU1-SW-LVR401E-0908

Date 10/31/2007 10/31/2007 8/11/2009 8/11/2009 8/11/2009 8/11/2009 8/11/2009
Units µg/L µg/L µg/L µg/L µg/L µg/L µg/L

Total or Dissolved T T D D T T D

Analyte CAS #

Bicarbonate 71-52-3 NM NM NM NM NM NM NM
Calcium 7440-70-2 79,500 81,600 79,100 81,600 80,000 82,200 82,200
Carbonate 3812-32-6 NM NM NM NM NM NM NM
Magnesium 7439-95-4 39,100 39,700 34,600 34,300 34,700 34,300 35,100
Potassium 7440-09-7 5,030 5,860 3,510 3,620 3,660 3,820 3,640
Sodium 7440-23-5 53,300 53,500 36,100 37,600 36,600 37,300 37,500
Sulfate 14808-79-8 NM NM NM NM NM NM NM
Sulfide 18496-25-8 NM NM NM NM NM NM NM

Location ID LVR-401 LVR-401 LVR-401 LVR-402 LVR-402 LVR-402 LVR-402
Sample ID OU1-SW-LVR401E-0908 OU1-SW-LVR401W-0908 OU1-SW-LVR401W-0908 OU1-SW-LVR402C-0908 OU1-SW-LVR402C-0908 OU1-SW-LVR402E-0908 OU1-SW-LVR402E-0908

Date 8/11/2009 8/11/2009 8/11/2009 8/12/2009 8/12/2009 8/12/2009 8/12/2009
Units µg/L µg/L µg/L µg/L µg/L µg/L µg/L

Total or Dissolved T D T D T D T

Analyte CAS #

Bicarbonate 71-52-3 NM NM NM NM NM NM NM
Calcium 7440-70-2 82,900 81,000 79,700 81,600 82,300 81,800 83,000
Carbonate 3812-32-6 NM NM NM NM NM NM NM
Magnesium 7439-95-4 34,900 35,400 35,200 36,700 37,900 38,200 38,300
Potassium 7440-09-7 3,800 3,570 3,710 3,280 3,430 3,280 3,430
Sodium 7440-23-5 37,300 37,400 36,500 36,800 36,600 37,000 37,100
Sulfate 14808-79-8 NM NM NM NM NM NM NM
Sulfide 18496-25-8 NM NM NM NM NM NM NM
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Appendix G-4-29
Other Inorganics Results for Surface Water Samples Collected from the Little Vermilion River

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois

Location ID LVR-402 LVR-402 LVR-403 LVR-403 LVR-403 LVR-403 LVR-403
Sample ID OU1-SW-LVR402W-0908 OU1-SW-LVR402W-0908 OU1-SW-LVR403C-0908 OU1-SW-LVR403C-0908 OU1-SW-LVR403E-0908 OU1-SW-LVR403E-0908 OU1-SW-LVR403W-0908

Date 8/12/2009 8/12/2009 8/12/2009 8/12/2009 8/12/2009 8/12/2009 8/12/2009
Units µg/L µg/L µg/L µg/L µg/L µg/L µg/L

Total or Dissolved D T D T D T D

Analyte CAS #

Bicarbonate 71-52-3 NM NM NM NM NM NM NM
Calcium 7440-70-2 80,200 80,700 82,200 82,300 85,600 80,400 86,300
Carbonate 3812-32-6 NM NM NM NM NM NM NM
Magnesium 7439-95-4 36,800 36,900 36,000 37,600 37,400 38,000 37,800
Potassium 7440-09-7 3,470 3,320 3,230 3,400 3,430 3,340 3,350
Sodium 7440-23-5 36,400 35,700 37,500 37,300 38,900 36,300 38,800
Sulfate 14808-79-8 NM NM NM NM NM NM NM
Sulfide 18496-25-8 NM NM NM NM NM NM NM

Location ID LVR-403 LVR-404 LVR-404 LVR-404 LVR-404 LVR-404 LVR-404
Sample ID OU1-SW-LVR403W-0908 OU1-SW-LVR404C-0908 OU1-SW-LVR404C-0908 OU1-SW-LVR404E-0908 OU1-SW-LVR404E-0908 OU1-SW-LVR404W-0908 OU1-SW-LVR404W-0908

Date 8/12/2009 8/12/2009 8/12/2009 8/12/2009 8/12/2009 8/12/2009 8/12/2009
Units µg/L µg/L µg/L µg/L µg/L µg/L µg/L

Total or Dissolved T D T D T D T

Analyte CAS #

Bicarbonate 71-52-3 NM NM NM NM NM NM NM
Calcium 7440-70-2 81,800 85,000 84,200 77,800 85,100 83,400 82,800
Carbonate 3812-32-6 NM NM NM NM NM NM NM
Magnesium 7439-95-4 37,600 39,000 38,200 35,500 39,100 38,100 37,600
Potassium 7440-09-7 3,330 3,130 3,280 2,880 3,250 3,210 3,290
Sodium 7440-23-5 36,900 35,500 35,000 32,500 35,100 35,000 34,300
Sulfate 14808-79-8 NM NM NM NM NM NM NM
Sulfide 18496-25-8 NM NM NM NM NM NM NM
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Appendix G-4-29
Other Inorganics Results for Surface Water Samples Collected from the Little Vermilion River

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois

Location ID LVR-405 LVR-405 LVR-405 LVR-405 LVR-405 LVR-405 LVR-408 LVR-408
Sample ID OU1-SW-LVR405C-0908 OU1-SW-LVR405C-0908 OU1-SW-LVR405E-0908 OU1-SW-LVR405E-0908 OU1-SW-LVR405W-0908 OU1-SW-LVR405W-0908 OU1-SW-LVR408-0908 OU1-SW-LVR408-0908

Date 8/13/2009 8/13/2009 8/13/2009 8/13/2009 8/13/2009 8/13/2009 8/14/2009 8/14/2009
Units µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L

Total or Dissolved D T D T D T D T

Analyte CAS #

Bicarbonate 71-52-3 NM NM NM NM NM NM NM NM
Calcium 7440-70-2 83,700 80,600 81,600 81,800 82,500 84,400 80,300 J+ 79,600 J+
Carbonate 3812-32-6 NM NM NM NM NM NM NM NM
Magnesium 7439-95-4 39,700 37,300 38,700 38,600 38,900 39,600 40,300 J+ 39,500 J+
Potassium 7440-09-7 2,990 2,950 2,900 2,940 2,970 3,090 2,840 J+ 2,880 J+
Sodium 7440-23-5 33,600 31,800 32,600 32,500 32,900 33,400 30,900 J+ 29,500 J+
Sulfate 14808-79-8 NM NM NM NM NM NM NM NM
Sulfide 18496-25-8 NM NM NM NM NM NM NM NM

Location ID Section_Line_DP Section_Line_DP LVR-213 LVR-214 LVR-409 LVR-409
Sample ID Section Line Section Line DP OU1-SW-LVR213-071031 OU1-SW-LVR214-071031 OU1-SW-LVR409-0908 OU1-SW-LVR409-0908

Date 11/8/1994 11/8/1994 10/31/2007 10/31/2007 8/14/2009 8/14/2009
Units µg/L µg/L µg/L µg/L µg/L µg/L

Total or Dissolved T T T T D T

Analyte CAS #

Bicarbonate 71-52-3 246,000 251,000 NM NM NM NM
Calcium 7440-70-2 NM NM 82,400 75,500 76,800 J+ 76,800 J+
Carbonate 3812-32-6 3,190 3,330 NM NM NM NM
Magnesium 7439-95-4 NM NM 40,200 38,800 38,900 J+ 38,600 J+
Potassium 7440-09-7 NM NM 3,980 4,370 2,650 J+ 2,830 J+
Sodium 7440-23-5 NM NM 45,000 47,200 31,900 J+ 31,900 J+
Sulfate 14808-79-8 38,600 39,100 NM NM NM NM
Sulfide 18496-25-8 1,000 U 1,000 U NM NM NM NM

Notes:
1,000 Bold indicates a detection

J+

J
U

UJ

NM Not Measured
T
D Dissolved

Total

The analyte was positively identified; however, the associated numerical value is likely to be higher than the concentration of the analyte in the sample 
due to bias attributable to matrix interference.
The analyte was positively identified; the associated numerical value is the approximate concentration of the analyte in the sample.
The analyte was analyzed for, but was not detected above the reported sample quantitation limit.
The analyte was not detected above the reported sample quantitation limit. However, the reported quantitation limit is approximate and may or may not 
represent the actual limit of quantitation necessary to accurately and precisely measure the analyte in the sample.
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Appendix G-4-3
SVOC Results for Shallow Soil Samples Collected from the Plant Area

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois

Location ID C-10 SB-311 SB-315 SB-319 SSI-X102 SSI-X105 SSI-X207
Sample ID C-10 OU1-SS-SB311-0-1 OU1-SS-SB315-0-1 OU1-SS-SB319-0-1 SSI-X102 SSI-X105 SSI-X207

Date 11/10/1993 10/3/2007 10/3/2007 10/3/2007 11/20/1991 11/20/1991 11/20/1991
Units µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg

Depth 0' 0 - 1' 0 - 1' 0 - 1' 0' 0 - 0.667' 0 - 0.25'

Analyte CAS # Residential RSL 
(µg/Kg)

Industrial 
RSL (µg/Kg)

1,1-Biphenyl 92-52-4 3,900,000 51,000,000 NM 420 U 380 U 400 U NM NM NM
1,2,4-Trichlorobenzene 120-82-1 22,000 99,000 400 U NM NM NM 430 U 420 U 410 U
1,2-Dichlorobenzene 95-50-1 1,900,000 9,800,000 400 U NM NM NM 430 U 420 U 410 U
1,3-Dichlorobenzene 541-73-1 2,400 12,000 400 U NM NM NM 430 U 420 U 410 U
1,4-Dichlorobenzene 106-46-7 2,400 12,000 400 U NM NM NM 430 U 420 U 410 U
2,2'-Oxybis(1-Chloropropane) 108-60-1 4,600 22,000 400 U 420 U 380 U 400 U 430 U 420 U 410 U
2,4,5-Trichlorophenol 95-95-4 6,100,000 62,000,000 980 U 420 U 380 U 400 U 1,000 U 1,000 U 1,000 U
2,4,6-Trichlorophenol 88-06-2 44,000 160,000 400 U 420 U 380 U 400 U 430 U 420 U 410 U
2,4-Dichlorophenol 120-83-2 180,000 1,800,000 400 U 420 U 380 U 400 U 430 U 420 U 410 U
2,4-Dimethylphenol 105-67-9 1,200,000 12,000,000 400 U 420 U 380 U 400 U 430 U 420 U 410 U
2,4-Dinitrophenol 51-28-5 120,000 1,200,000 980 U 2,100 U 1,900 U 2,000 U 1,000 U 1,000 U 1,000 U
2,4-Dinitrotoluene 121-14-2 1,600 5,500 400 U 420 U 380 U 400 U 430 U 420 U 410 U
2,6-Dinitrotoluene 606-20-2 61,000 620,000 400 U 420 U 380 U 400 U 430 U 420 U 410 U
2-Chloronaphthalene 91-58-7 6,300,000 82,000,000 400 U 420 U 380 U 400 U 430 U 420 U 410 U
2-Chlorophenol 95-57-8 390,000 5,100,000 400 U 420 U 380 U 400 U 430 U 420 U 410 U
2-Methylnaphthalene 91-57-6 310,000 4,100,000 400 U 420 U 380 U 400 U 430 U 420 U 410 U
2-Methylphenol 95-48-7 3,100,000 31,000,000 400 U 420 U 380 U 400 U 430 U 420 U 410 U
2-Nitroaniline 88-74-4 610,000 6,000,000 980 U 2,100 U 1,900 U 2,000 U 1,000 U 1,000 U 1,000 U
2-Nitrophenol 88-75-5 120,000 1,200,000 400 U 420 U 380 U 400 U 430 U 420 U 410 U
3,3'-Dichlorobenzidine 91-94-1 1,100 3,800 400 U 420 U 380 U 400 U 430 U 420 U 410 U
3-Nitroaniline 99-09-2 24,000 86,000 980 U 2,100 U 1,900 U 2,000 U 1,000 U 1,000 U 1,000 U
4,6-Dinitro-2-methylphenol 534-52-1 6,100 62,000 980 U 2,100 U 1,900 U 2,000 U 1,000 U 1,000 U 1,000 U
4-Bromophenyl-phenylether 101-55-3 7,800 100,000 400 U 420 U 380 U 400 U 430 U 420 U 410 U
4-Chloro-3-methylphenol 59-50-7 6,100,000 62,000,000 400 U 420 U 380 U 400 U 430 U 420 U 410 U
4-Chloroaniline 106-47-8 2,400 8,600 400 U 420 U 380 U 400 U 430 U 420 U 410 U
4-Chlorophenyl-phenylether 7005-72-3 7,800 100,000 400 U 420 U 380 U 400 U 430 U 420 U 410 U
4-Methylphenol 106-44-5 310,000 3,100,000 400 U 420 U 380 U 400 U 430 U 420 U 410 U
4-Nitroaniline 100-01-6 24,000 86,000 980 U 2,100 U 1,900 U 2,000 U 1,000 U 1,000 U 1,000 U
4-Nitrophenol 100-02-7 120,000 1,200,000 980 U 2,100 U 1,900 U 2,000 U 1,000 U 1,000 U 1,000 U
Acenaphthene 83-32-9 3,400,000 33,000,000 400 U 420 U 380 U 400 U 430 U 420 U 410 U
Acenaphthylene 208-96-8 3,400,000 33,000,000 400 U 420 U 380 U 400 U 430 U 420 U 410 U
Acetophenone 98-86-2 7,800,000 100,000,000 NM 420 U 380 U 400 U NM NM NM
Anthracene 120-12-7 17,000,000 170,000,000 400 U 89.0 J 380 U 400 U 430 U 420 U 410 U
Atrazine 1912-24-9 2,100 7,500 NM 420 U 380 U 400 U NM NM NM
Benzaldehyde 100-52-7 7,800,000 100,000,000 NM 420 U 380 U 400 U NM NM NM
Benzo(a)anthracene 56-55-3 150 2,100 400 U 740 110 J 400 U 720 420 U 410 U
Benzo(a)pyrene 50-32-8 15 210 400 U 1,000 130 J 400 U 400 J 420 U 410 U
Benzo(b)fluoranthene 205-99-2 150 2,100 41.0 J 1,200 150 J 400 U 970 420 U 410 U
Benzo(g,h,i)perylene 191-24-2 150 2,100 400 U 760 64.0 J 400 U 430 U 420 U 410 U
Benzo(k)fluoranthene 207-08-9 1,500 21,000 35.0 J 940 130 J 400 U 450 420 U 410 U
bis(2-Chloroethoxy) methane 111-91-1 180,000 1,800,000 400 U 420 U 380 U 400 U 430 U 420 U 410 U
bis(2-Chloroethyl) ether 111-44-4 210 1,000 400 U 420 U 380 U 400 U 430 U 420 U 410 U
bis(2-Ethylhexyl) phthalate 117-81-7 35,000 120,000 230 J 97.0 J 380 U 400 U 600 420 U 120 J
Butylbenzylphthalate 85-68-7 260,000 910,000 400 U 420 U 380 U 400 U 430 U 420 U 410 U
Caprolactam 105-60-2 31,000,000 310,000,000 NM 420 U 380 U 400 U NM NM NM
Carbazole 86-74-8 17,000,000 170,000,000 400 U 88.0 J 380 U 400 U 430 U 420 U 410 U
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Appendix G-4-3
SVOC Results for Shallow Soil Samples Collected from the Plant Area

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois

Location ID C-10 SB-311 SB-315 SB-319 SSI-X102 SSI-X105 SSI-X207
Sample ID C-10 OU1-SS-SB311-0-1 OU1-SS-SB315-0-1 OU1-SS-SB319-0-1 SSI-X102 SSI-X105 SSI-X207

Date 11/10/1993 10/3/2007 10/3/2007 10/3/2007 11/20/1991 11/20/1991 11/20/1991
Units µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg

Depth 0' 0 - 1' 0 - 1' 0 - 1' 0' 0 - 0.667' 0 - 0.25'

Analyte CAS # Residential RSL 
(µg/Kg)

Industrial 
RSL (µg/Kg)

Chrysene 218-01-9 15,000 210,000 400 U 1,100 180 J 400 U 620 420 U 410 U
Dibenzo(a,h)anthracene 53-70-3 15 210 400 U 200 J 380 U 400 U 430 U 420 U 410 U
Dibenzofuran 132-64-9 78,000 1,000,000 400 U 420 U 380 U 400 U 430 U 420 U 410 U
Diethylphthalate 84-66-2 49,000,000 490,000,000 400 U 420 U 380 U 400 U 430 U 420 U 410 U
Dimethylphthalate 131-11-3 49,000,000 490,000,000 400 U 420 U 380 U 400 U 430 U 420 U 410 U
Di-n-butylphthalate 84-74-2 6,100,000 62,000,000 71.0 J 420 U 380 U 400 U 430 U 420 U 410 U
Di-n-octylphthalate 117-84-0 35,000 120,000 400 U 420 U 380 U 400 U 430 U 420 U 410 U
Fluoranthene 206-44-0 2,300,000 22,000,000 39.0 J 2,100 310 J 400 U 1,200 420 U 410 U
Fluorene 86-73-7 2,300,000 22,000,000 400 U 420 U 380 U 400 U 430 U 420 U 410 U
Hexachlorobenzene 118-74-1 300 1,100 400 U 420 U 380 U 400 U 430 U 420 U 410 U
Hexachlorobutadiene 87-68-3 6,200 22,000 400 U 420 U 380 U 400 U 430 U 420 U 410 U
Hexachlorocyclopentadiene 77-47-4 370,000 3,700,000 400 U 420 U 380 U 400 U 430 U 420 U 410 U
Hexachloroethane 67-72-1 35,000 120,000 400 U 420 U 380 U 400 U 430 U 420 U 410 U
Indeno(1,2,3-cd)pyrene 193-39-5 150 2,100 400 U 690 59.0 J 400 U 300 J 420 U 410 U
Isophorone 78-59-1 510,000 1,800,000 400 U 420 U 380 U 400 U 430 U 420 U 410 U
Naphthalene 91-20-3 3,600 18,000 400 U 420 U 380 U 400 U 430 U 420 U 410 U
Nitrobenzene 98-95-3 4,800 24,000 400 U 420 U 380 U 400 U 430 U 420 U 410 U
N-Nitroso-di-n-propylamine 621-64-7 69 250 400 U 420 U 380 U 400 U 430 U 420 U 410 U
N-Nitrosodiphenylamine/Diphenylamine 86-30-6 99,000 350,000 400 U 420 U 380 U 400 U 430 U 420 U 410 U
Pentachlorophenol 87-86-5 3,000 9,000 980 U 2,100 U 1,900 U 2,000 U 1,000 U 1,000 U 1,000 U
Phenanthrene 85-01-8 17,000,000 170,000,000 400 U 680 160 J 400 U 800 420 U 410 U
Phenol 108-95-2 18,000,000 180,000,000 400 U 420 U 380 U 400 U 430 U 420 U 410 U
Pyrene 129-00-0 1,700,000 17,000,000 46.0 J 1,500 230 J 400 U 1,200 170 J 410 U

Notes:
Exceedance of Industrial and Residential RSLs
Exceedance of Residential RSL

1,000 Bold indicates a detection

J

U

NM Not Measured

The analyte was positively identified; the associated 
numerical value is the approximate concentration of the 
analyte in the sample.
The analyte was analyzed for, but was not detected above 
the reported sample quantitation limit.
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Appendix G-4-3
SVOC Results for Deep Soil Samples Collected from the Plant Area

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois

Location ID C-5 C-7 C-10 SB-312
Sample ID C-5-12 C-7-6 C-10 OU1-SS-SB312-2-4

Date 11/12/1993 11/12/1993 11/10/1993 10/3/2007
Units µg/Kg µg/Kg µg/Kg µg/Kg

Depth 12' 6' 7' 2 - 4'

Analyte CAS # Residential RSL 
(µg/Kg)

Industrial RSL 
(µg/Kg)

1,1-Biphenyl 92-52-4 3,900,000 51,000,000 NM NM NM 390 U
1,2,4-Trichlorobenzene 120-82-1 22,000 99,000 NM NM 400 U NM
1,2-Dichlorobenzene 95-50-1 1,900,000 9,800,000 NM NM 400 U NM
1,3-Dichlorobenzene 541-73-1 2,400 12,000 NM NM 400 U NM
1,4-Dichlorobenzene 106-46-7 2,400 12,000 NM NM 400 U NM
2,2'-Oxybis(1-Chloropropane) 108-60-1 4,600 22,000 NM NM 400 U 390 U
2,4,5-Trichlorophenol 95-95-4 6,100,000 62,000,000 NM NM 980 U 390 U
2,4,6-Trichlorophenol 88-06-2 44,000 160,000 NM NM 400 U 390 U
2,4-Dichlorophenol 120-83-2 180,000 1,800,000 NM NM 400 U 390 U
2,4-Dimethylphenol 105-67-9 1,200,000 12,000,000 NM NM 400 U 390 U
2,4-Dinitrophenol 51-28-5 120,000 1,200,000 NM NM 980 U 2,000 U
2,4-Dinitrotoluene 121-14-2 1,600 5,500 NM NM 400 U 390 U
2,6-Dinitrotoluene 606-20-2 61,000 620,000 NM NM 400 U 390 U
2-Chloronaphthalene 91-58-7 6,300,000 82,000,000 NM NM 400 U 390 U
2-Chlorophenol 95-57-8 390,000 5,100,000 NM NM 400 U 390 U
2-Methylnaphthalene 91-57-6 310,000 4,100,000 NM NM 400 U 390 U
2-Methylphenol 95-48-7 3,100,000 31,000,000 NM NM 400 U 390 U
2-Nitroaniline 88-74-4 610,000 6,000,000 NM NM 980 U 2,000 U
2-Nitrophenol 88-75-5 120,000 1,200,000 NM NM 400 U 390 U
3,3'-Dichlorobenzidine 91-94-1 1,100 3,800 NM NM 400 U 390 U
3-Nitroaniline 99-09-2 24,000 86,000 NM NM 980 U 2,000 U
4,6-Dinitro-2-methylphenol 534-52-1 6,100 62,000 NM NM 980 U 2,000 U
4-Bromophenyl-phenylether 101-55-3 7,800 100,000 NM NM 400 U 390 U
4-Chloro-3-methylphenol 59-50-7 6,100,000 62,000,000 NM NM 400 U 390 U
4-Chloroaniline 106-47-8 2,400 8,600 NM NM 400 U 390 U
4-Chlorophenyl-phenylether 7005-72-3 7,800 100,000 NM NM 400 U 390 U
4-Methylphenol 106-44-5 310,000 3,100,000 NM NM 400 U 390 U
4-Nitroaniline 100-01-6 24,000 86,000 NM NM 980 U 2,000 U
4-Nitrophenol 100-02-7 120,000 1,200,000 NM NM 980 U 2,000 U
Acenaphthene 83-32-9 3,400,000 33,000,000 29.0 U 30.0 U 400 U 390 U
Acenaphthylene 208-96-8 3,400,000 33,000,000 29.0 U 30.0 U 400 U 390 U
Acetophenone 98-86-2 7,800,000 100,000,000 NM NM NM 390 U
Anthracene 120-12-7 17,000,000 170,000,000 29.0 U 30.0 U 400 U 390 U
Atrazine 1912-24-9 2,100 7,500 NM NM NM 390 U
Benzaldehyde 100-52-7 7,800,000 100,000,000 NM NM NM 390 U
Benzo(a)anthracene 56-55-3 150 2,100 5.7 U 6.1 U 400 U 390 U
Benzo(a)pyrene 50-32-8 15 210 11.0 U 12.0 U 400 U 390 U
Benzo(b)fluoranthene 205-99-2 150 2,100 9.2 U 9.8 U 400 U 390 U
Benzo(g,h,i)perylene 191-24-2 150 2,100 40.0 U 43.0 U 400 U 390 U
Benzo(k)fluoranthene 207-08-9 1,500 21,000 9.2 U 9.8 U 400 U 390 U
bis(2-Chloroethoxy) methane 111-91-1 180,000 1,800,000 NM NM 400 U 390 U
bis(2-Chloroethyl) ether 111-44-4 210 1,000 NM NM 400 U 390 U
bis(2-Ethylhexyl) phthalate 117-81-7 35,000 120,000 NM NM 58.0 J 390 U
Butylbenzylphthalate 85-68-7 260,000 910,000 NM NM 400 U 390 U
Caprolactam 105-60-2 31,000,000 310,000,000 NM NM NM 390 U
Carbazole 86-74-8 17,000,000 170,000,000 NM NM 400 U 390 U
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Appendix G-4-3
SVOC Results for Deep Soil Samples Collected from the Plant Area

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois

Location ID C-5 C-7 C-10 SB-312
Sample ID C-5-12 C-7-6 C-10 OU1-SS-SB312-2-4

Date 11/12/1993 11/12/1993 11/10/1993 10/3/2007
Units µg/Kg µg/Kg µg/Kg µg/Kg

Depth 12' 6' 7' 2 - 4'

Analyte CAS # Residential RSL 
(µg/Kg)

Industrial RSL 
(µg/Kg)

Chrysene 218-01-9 15,000 210,000 29.0 U 30.0 U 400 U 390 U
Dibenzo(a,h)anthracene 53-70-3 15 210 17.0 U 18.0 U 400 U 390 U
Dibenzofuran 132-64-9 78,000 1,000,000 NM NM 400 U 390 U
Diethylphthalate 84-66-2 49,000,000 490,000,000 NM NM 400 U 390 U
Dimethylphthalate 131-11-3 49,000,000 490,000,000 NM NM 400 U 390 U
Di-n-butylphthalate 84-74-2 6,100,000 62,000,000 NM NM 97.0 J 390 U
Di-n-octylphthalate 117-84-0 35,000 120,000 NM NM 400 U 390 U
Fluoranthene 206-44-0 2,300,000 22,000,000 29.0 U 30.0 U 400 U 390 U
Fluorene 86-73-7 2,300,000 22,000,000 29.0 U 30.0 U 400 U 390 U
Hexachlorobenzene 118-74-1 300 1,100 NM NM 400 U 390 U
Hexachlorobutadiene 87-68-3 6,200 22,000 NM NM 400 U 390 U
Hexachlorocyclopentadiene 77-47-4 370,000 3,700,000 NM NM 400 U 390 U
Hexachloroethane 67-72-1 35,000 120,000 NM NM 400 U 390 U
Indeno(1,2,3-cd)pyrene 193-39-5 150 2,100 23.0 U 24.0 U 400 U 390 U
Isophorone 78-59-1 510,000 1,800,000 NM NM 400 U 390 U
Naphthalene 91-20-3 3,600 18,000 29.0 U 30.0 U 400 U 390 U
Nitrobenzene 98-95-3 4,800 24,000 NM NM 400 U 390 U
N-Nitroso-di-n-propylamine 621-64-7 69 250 NM NM 400 U 390 U
N-Nitrosodiphenylamine/Diphenylamine 86-30-6 99,000 350,000 NM NM 400 U 390 U
Pentachlorophenol 87-86-5 3,000 9,000 NM NM 980 U 2,000 U
Phenanthrene 85-01-8 17,000,000 170,000,000 29.0 U 30.0 U 400 U 390 U
Phenol 108-95-2 18,000,000 180,000,000 NM NM 400 U 390 U
Pyrene 129-00-0 1,700,000 17,000,000 29.0 U 30.0 U 400 U 390 U

Notes:

J

U

NM Not Measured

The analyte was positively identified; the 
associated numerical value is the approximate 
concentration of the analyte in the sample.
The analyte was analyzed for, but was not 
detected above the reported sample quantitation 
limit.
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Appendix G-4-3
SVOC Results for Shallow Soil Samples Collected from the Slag Pile

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois

Location ID ISA-X104 ISA-X105 ISA-X106 MW-301H MW-306S SSI-X103 SSI-X104
Sample ID ISA-X104 ISA-X105 ISA-X106 OU1-SS-SB301-0-1 OU1-SS-SB306-0-1 SSI-X103 SSI-X104

Date 12/14/1993 12/14/1993 12/14/1993 10/9/2007 10/16/2007 11/21/1991 11/21/1991
Units µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg

Depth 0 - 0.833' 0 - 0.833' 0 - 0.833' 0 - 1' 0 - 1' 0 - 0.5' 0 - 0.5'

Analyte CAS # Residential RSL 
(µg/Kg)

Industrial RSL 
(µg/Kg)

1,1-Biphenyl 92-52-4 3,900,000 51,000,000 NM NM NM 470 U 430 U NM NM
1,2,4-Trichlorobenzene 120-82-1 22,000 99,000 NM NM NM NM NM 400 U 380 U
1,2-Dichlorobenzene 95-50-1 1,900,000 9,800,000 NM NM NM NM NM 400 U 380 U
1,3-Dichlorobenzene 541-73-1 2,400 12,000 NM NM NM NM NM 400 U 380 U
1,4-Dichlorobenzene 106-46-7 2,400 12,000 NM NM NM NM NM 400 U 380 U
2,2'-Oxybis(1-Chloropropane) 108-60-1 4,600 22,000 NM NM NM 470 U 430 U 400 U 380 U
2,4,5-Trichlorophenol 95-95-4 6,100,000 62,000,000 NM NM NM 470 U 430 U 980 U 920 U
2,4,6-Trichlorophenol 88-06-2 44,000 160,000 NM NM NM 470 U 430 U 400 U 380 U
2,4-Dichlorophenol 120-83-2 180,000 1,800,000 NM NM NM 470 U 430 U 400 U 380 U
2,4-Dimethylphenol 105-67-9 1,200,000 12,000,000 NM NM NM 470 U 430 U 400 U 380 U
2,4-Dinitrophenol 51-28-5 120,000 1,200,000 NM NM NM 2,400 U 2,200 U 980 U 920 U
2,4-Dinitrotoluene 121-14-2 1,600 5,500 NM NM NM 470 U 430 U 400 U 380 U
2,6-Dinitrotoluene 606-20-2 61,000 620,000 NM NM NM 470 U 430 U 400 U 380 U
2-Chloronaphthalene 91-58-7 6,300,000 82,000,000 NM NM NM 470 U 430 U 400 U 380 U
2-Chlorophenol 95-57-8 390,000 5,100,000 NM NM NM 470 U 430 U 400 U 380 U
2-Methylnaphthalene 91-57-6 310,000 4,100,000 0.0 U 0.0 U 0.0 U 470 U 430 U 400 U 380 U
2-Methylphenol 95-48-7 3,100,000 31,000,000 NM NM NM 470 U 430 U 400 U 380 U
2-Nitroaniline 88-74-4 610,000 6,000,000 NM NM NM 2,400 U 2,200 U 980 U 920 U
2-Nitrophenol 88-75-5 120,000 1,200,000 NM NM NM 470 U 430 U 400 U 380 U
3,3'-Dichlorobenzidine 91-94-1 1,100 3,800 NM NM NM 470 U 430 U 400 U 380 U
3-Nitroaniline 99-09-2 24,000 86,000 NM NM NM 2,400 U 2,200 U 980 U 920 U
4,6-Dinitro-2-methylphenol 534-52-1 6,100 62,000 NM NM NM 2,400 U 2,200 U 980 U 920 U
4-Bromophenyl-phenylether 101-55-3 7,800 100,000 NM NM NM 470 U 430 U 400 U 380 U
4-Chloro-3-methylphenol 59-50-7 6,100,000 62,000,000 NM NM NM 470 U 430 U 400 U 380 U
4-Chloroaniline 106-47-8 2,400 8,600 NM NM NM 470 U 430 U 400 U 380 U
4-Chlorophenyl-phenylether 7005-72-3 7,800 100,000 NM NM NM 470 U 430 U 400 U 380 U
4-Methylphenol 106-44-5 310,000 3,100,000 NM NM NM 21.0 J 430 U 400 U 380 U
4-Nitroaniline 100-01-6 24,000 86,000 NM NM NM 2,400 U 2,200 U 980 U 920 U
4-Nitrophenol 100-02-7 120,000 1,200,000 NM NM NM 2,400 U 2,200 U 980 U 920 U
Acenaphthene 83-32-9 3,400,000 33,000,000 NM NM NM 470 U 430 U 400 U 380 U
Acenaphthylene 208-96-8 3,400,000 33,000,000 NM NM NM 470 U 430 U 400 U 380 U
Acetophenone 98-86-2 7,800,000 100,000,000 NM NM NM 470 U 430 U NM NM
Anthracene 120-12-7 17,000,000 170,000,000 NM NM NM 470 U 430 U 400 U 380 U
Atrazine 1912-24-9 2,100 7,500 NM NM NM 470 U 430 U NM NM
Benzaldehyde 100-52-7 7,800,000 100,000,000 NM NM NM 470 U 430 U NM NM
Benzo(a)anthracene 56-55-3 150 2,100 0.0 U 0.0 U 0.0 U 470 U 110 J 400 U 380 U
Benzo(a)pyrene 50-32-8 15 210 0.0 U 0.0 U 0.0 U 470 U 96.0 J 400 U 380 U
Benzo(b)fluoranthene 205-99-2 150 2,100 0.0 U 0.0 U 0.0 U 470 U 100 J 400 U 380 U
Benzo(g,h,i)perylene 191-24-2 150 2,100 NM NM NM 470 U 92.0 J 400 U 380 U
Benzo(k)fluoranthene 207-08-9 1,500 21,000 NM NM NM 470 U 98.0 J 400 U 380 U
bis(2-Chloroethoxy) methane 111-91-1 180,000 1,800,000 NM NM NM 470 U 430 U 400 U 380 U
bis(2-Chloroethyl) ether 111-44-4 210 1,000 NM NM NM 470 U 430 U 400 U 380 U
bis(2-Ethylhexyl) phthalate 117-81-7 35,000 120,000 NM NM NM 470 U 430 U 110 J 130 J
Butylbenzylphthalate 85-68-7 260,000 910,000 NM NM NM 470 U 430 U 400 U 380 U
Caprolactam 105-60-2 31,000,000 310,000,000 NM NM NM 470 U 430 U NM NM
Carbazole 86-74-8 17,000,000 170,000,000 NM NM NM 470 U 430 U 400 U 380 U
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Appendix G-4-3
SVOC Results for Shallow Soil Samples Collected from the Slag Pile

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois

Location ID ISA-X104 ISA-X105 ISA-X106 MW-301H MW-306S SSI-X103 SSI-X104
Sample ID ISA-X104 ISA-X105 ISA-X106 OU1-SS-SB301-0-1 OU1-SS-SB306-0-1 SSI-X103 SSI-X104

Date 12/14/1993 12/14/1993 12/14/1993 10/9/2007 10/16/2007 11/21/1991 11/21/1991
Units µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg

Depth 0 - 0.833' 0 - 0.833' 0 - 0.833' 0 - 1' 0 - 1' 0 - 0.5' 0 - 0.5'

Analyte CAS # Residential RSL 
(µg/Kg)

Industrial RSL 
(µg/Kg)

Chrysene 218-01-9 15,000 210,000 0.0 U 0.0 U 0.0 U 33.0 J 120 J 400 U 380 U
Dibenzo(a,h)anthracene 53-70-3 15 210 NM NM NM 470 U 430 U 400 U 380 U
Dibenzofuran 132-64-9 78,000 1,000,000 0.0 U 0.0 U 0.0 U 470 U 430 U 400 U 380 U
Diethylphthalate 84-66-2 49,000,000 490,000,000 NM NM NM 470 U 430 U 400 U 380 U
Dimethylphthalate 131-11-3 49,000,000 490,000,000 NM NM NM 470 U 430 U 400 U 380 U
Di-n-butylphthalate 84-74-2 6,100,000 62,000,000 NM NM NM 470 U 430 U 400 U 380 U
Di-n-octylphthalate 117-84-0 35,000 120,000 NM NM NM 470 U 430 U 400 U 380 U
Fluoranthene 206-44-0 2,300,000 22,000,000 0.0 U 0.0 U 96.0 J 81.0 J 180 J 400 U 380 U
Fluorene 86-73-7 2,300,000 22,000,000 NM NM NM 470 U 430 U 400 U 380 U
Hexachlorobenzene 118-74-1 300 1,100 0.0 U 0.0 U 7,300 470 U 430 U 400 U 380 U
Hexachlorobutadiene 87-68-3 6,200 22,000 NM NM NM 470 U 430 U 400 U 380 U
Hexachlorocyclopentadiene 77-47-4 370,000 3,700,000 NM NM NM 470 U 430 U 400 U 380 U
Hexachloroethane 67-72-1 35,000 120,000 NM NM NM 470 U 430 U 400 U 380 U
Indeno(1,2,3-cd)pyrene 193-39-5 150 2,100 NM NM NM 470 U 72.0 J 400 U 380 U
Isophorone 78-59-1 510,000 1,800,000 NM NM NM 470 U 430 U 400 U 380 U
Naphthalene 91-20-3 3,600 18,000 0.0 U 0.0 U 0.0 U 140 J 430 U 400 U 380 U
Nitrobenzene 98-95-3 4,800 24,000 NM NM NM 470 U 430 U 400 U 380 U
N-Nitroso-di-n-propylamine 621-64-7 69 250 NM NM NM 470 U 430 U 400 U 380 U
N-Nitrosodiphenylamine/Diphenylamine 86-30-6 99,000 350,000 NM NM NM 470 U 430 U 400 U 380 U
Pentachlorophenol 87-86-5 3,000 9,000 0.0 U 0.0 U 0.0 U 2,400 U 2,200 U 980 U 920 U
Phenanthrene 85-01-8 17,000,000 170,000,000 0.0 U 0.0 U 83.0 J 210 J 94.0 J 400 U 380 U
Phenol 108-95-2 18,000,000 180,000,000 NM NM NM 470 U 430 U 400 U 380 U
Pyrene 129-00-0 1,700,000 17,000,000 0.0 U 0.0 U 89.0 J 56.0 J 170 J 400 U 380 U

Notes:
Exceedance of Industrial and Residential RSLs
Exceedance of Residential RSL

1,000 Bold indicates a detection

J

U

NM Not Measured

The analyte was positively identified; the associated 
numerical value is the approximate concentration of the 
analyte in the sample.

The analyte was analyzed for, but was not detected above 
the reported sample quantitation limit.

G:\CWP\CWR1710 Carus RI Report\RI Report (Draft)\Draft 5 - Response to Comments\Appendices\Final\G-4-3 Soil SVOCs.xlsx Page 6 of 10



Appendix G-4-3
SVOC Results for Deep Soil Samples Collected from the Slag Pile

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois

Location ID MW-303H MW-304S SB-302 SB-307 SB-308
Sample ID OU1-SS-SB303-89-90 OU1-SS-SB304-59-60 OU1-SS-SB302-10.5-11 OU1-SS-SB307-7-8 OU1-SS-SB308-36.5-37.5

Date 10/11/2007 10/10/2007 10/9/2007 10/24/2007 10/17/2007
Units µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg

Depth 89 - 90' 59 - 60' 10.5 - 11.5' 7 - 8' 36.5 - 37'

Analyte CAS # Residential RSL 
(µg/Kg)

Industrial RSL 
(µg/Kg)

1,1-Biphenyl 92-52-4 3,900,000 51,000,000 440 U 380 U 410 U 100 J 370 U
2,2'-Oxybis(1-Chloropropane) 108-60-1 4,600 22,000 440 U 380 U 410 U 390 U 370 U
2,4,5-Trichlorophenol 95-95-4 6,100,000 62,000,000 440 U 380 U 410 U 390 U 370 U
2,4,6-Trichlorophenol 88-06-2 44,000 160,000 440 U 380 U 410 U 390 U 370 U
2,4-Dichlorophenol 120-83-2 180,000 1,800,000 440 U 380 U 410 U 390 U 370 U
2,4-Dimethylphenol 105-67-9 1,200,000 12,000,000 440 U 380 U 410 U 390 U 370 U
2,4-Dinitrophenol 51-28-5 120,000 1,200,000 2,300 U 2,000 U 2,100 U 2,000 U 1,900 U
2,4-Dinitrotoluene 121-14-2 1,600 5,500 440 U 380 U 410 U 390 U 370 U
2,6-Dinitrotoluene 606-20-2 61,000 620,000 440 U 380 U 410 U 390 U 370 U
2-Chloronaphthalene 91-58-7 6,300,000 82,000,000 440 U 380 U 410 U 390 U 370 U
2-Chlorophenol 95-57-8 390,000 5,100,000 440 U 380 U 410 U 390 U 370 U
2-Methylnaphthalene 91-57-6 310,000 4,100,000 440 U 380 U 410 U 1,100 370 U
2-Methylphenol 95-48-7 3,100,000 31,000,000 440 U 380 U 410 U 390 U 370 U
2-Nitroaniline 88-74-4 610,000 6,000,000 2,300 U 2,000 U 2,100 U 2,000 U 1,900 U
2-Nitrophenol 88-75-5 120,000 1,200,000 440 U 380 U 410 U 390 U 370 U
3,3'-Dichlorobenzidine 91-94-1 1,100 3,800 440 U 380 U 410 U 390 U 370 U
3-Nitroaniline 99-09-2 24,000 86,000 2,300 U 2,000 U 2,100 U 2,000 U 1,900 U
4,6-Dinitro-2-methylphenol 534-52-1 6,100 62,000 2,300 U 2,000 U 2,100 U 2,000 U 1,900 U
4-Bromophenyl-phenylether 101-55-3 7,800 100,000 440 U 380 U 410 U 390 U 370 U
4-Chloro-3-methylphenol 59-50-7 6,100,000 62,000,000 440 U 380 U 410 U 390 U 370 U
4-Chloroaniline 106-47-8 2,400 8,600 440 U 380 U 410 U 390 U 370 U
4-Chlorophenyl-phenylether 7005-72-3 7,800 100,000 440 U 380 U 410 U 390 U 370 U
4-Methylphenol 106-44-5 310,000 3,100,000 440 U 380 U 410 U 390 U 370 U
4-Nitroaniline 100-01-6 24,000 86,000 2,300 U 2,000 U 2,100 U 2,000 U 1,900 U
4-Nitrophenol 100-02-7 120,000 1,200,000 2,300 U 2,000 U 2,100 U 2,000 U 1,900 U
Acenaphthene 83-32-9 3,400,000 33,000,000 440 U 380 U 410 U 390 U 370 U
Acenaphthylene 208-96-8 3,400,000 33,000,000 440 U 380 U 410 U 390 U 370 U
Acetophenone 98-86-2 7,800,000 100,000,000 440 U 380 U 410 U 390 U 370 U
Anthracene 120-12-7 17,000,000 170,000,000 440 U 380 U 410 U 120 J 73.0 J
Atrazine 1912-24-9 2,100 7,500 440 U 380 U 410 U 390 U 370 U
Benzaldehyde 100-52-7 7,800,000 100,000,000 440 U 380 U 410 U 390 U 370 U
Benzo(a)anthracene 56-55-3 150 2,100 72.0 J 380 U 410 U 240 J 140 J
Benzo(a)pyrene 50-32-8 15 210 81.0 J 380 U 410 U 140 J 110 J
Benzo(b)fluoranthene 205-99-2 150 2,100 64.0 J 380 U 410 U 190 J 93.0 J
Benzo(g,h,i)perylene 191-24-2 150 2,100 49.0 J 380 U 410 U 110 J 79.0 J
Benzo(k)fluoranthene 207-08-9 1,500 21,000 63.0 J 380 U 410 U 130 J 88.0 J
bis(2-Chloroethoxy) methane 111-91-1 180,000 1,800,000 440 U 380 U 410 U 390 U 370 U
bis(2-Chloroethyl) ether 111-44-4 210 1,000 440 U 380 U 410 U 390 U 370 U
bis(2-Ethylhexyl) phthalate 117-81-7 35,000 120,000 440 U 380 U 410 U 390 U 370 U
Butylbenzylphthalate 85-68-7 260,000 910,000 440 U 380 U 410 U 390 U 370 U
Caprolactam 105-60-2 31,000,000 310,000,000 440 U 380 U 410 U 390 U 370 U
Carbazole 86-74-8 17,000,000 170,000,000 440 U 380 U 410 U 77.0 J 370 U
Chrysene 218-01-9 15,000 210,000 78.0 J 380 U 410 U 300 J 140 J
Dibenzo(a,h)anthracene 53-70-3 15 210 440 U 380 U 410 U 36.0 J 26.0 J
Dibenzofuran 132-64-9 78,000 1,000,000 440 U 380 U 410 U 380 J 370 U
Diethylphthalate 84-66-2 49,000,000 490,000,000 440 U 380 U 410 U 390 U 370 U
Dimethylphthalate 131-11-3 49,000,000 490,000,000 440 U 380 U 410 U 390 U 370 U
Di-n-butylphthalate 84-74-2 6,100,000 62,000,000 36.0 J 380 U 410 U 390 U 370 U
Di-n-octylphthalate 117-84-0 35,000 120,000 440 U 380 U 410 U 390 U 370 U
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Appendix G-4-3
SVOC Results for Deep Soil Samples Collected from the Slag Pile

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois

Location ID MW-303H MW-304S SB-302 SB-307 SB-308
Sample ID OU1-SS-SB303-89-90 OU1-SS-SB304-59-60 OU1-SS-SB302-10.5-11 OU1-SS-SB307-7-8 OU1-SS-SB308-36.5-37.5

Date 10/11/2007 10/10/2007 10/9/2007 10/24/2007 10/17/2007
Units µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg

Depth 89 - 90' 59 - 60' 10.5 - 11.5' 7 - 8' 36.5 - 37'

Analyte CAS # Residential RSL 
(µg/Kg)

Industrial RSL 
(µg/Kg)

Fluoranthene 206-44-0 2,300,000 22,000,000 130 J 380 U 410 U 890 320 J
Fluorene 86-73-7 2,300,000 22,000,000 440 U 380 U 410 U 390 U 370 U
Hexachlorobenzene 118-74-1 300 1,100 440 U 380 U 410 U 390 U 370 U
Hexachlorobutadiene 87-68-3 6,200 22,000 440 U 380 U 410 U 390 U 370 U
Hexachlorocyclopentadiene 77-47-4 370,000 3,700,000 440 U 380 U 410 U 390 U 370 U
Hexachloroethane 67-72-1 35,000 120,000 440 U 380 U 410 U 390 U 370 U
Indeno(1,2,3-cd)pyrene 193-39-5 150 2,100 45.0 J 380 U 410 U 85.0 J 68.0 J
Isophorone 78-59-1 510,000 1,800,000 440 U 380 U 410 U 390 U 370 U
Naphthalene 91-20-3 3,600 18,000 440 U 380 U 410 U 580 370 U
Nitrobenzene 98-95-3 4,800 24,000 440 U 380 U 410 U 390 U 370 U
N-Nitroso-di-n-propylamine 621-64-7 69 250 440 U 380 U 410 U 390 U 370 U
N-Nitrosodiphenylamine/Diphenylam86-30-6 99,000 350,000 440 U 380 U 410 U 390 U 370 U
Pentachlorophenol 87-86-5 3,000 9,000 2,300 U 2,000 U 2,100 U 2,000 U 1,900 U
Phenanthrene 85-01-8 17,000,000 170,000,000 100 J 380 U 410 U 1,700 310 J
Phenol 108-95-2 18,000,000 180,000,000 440 U 380 U 410 U 390 U 370 U
Pyrene 129-00-0 1,700,000 17,000,000 130 J 380 U 410 U 570 310 J

Notes:
Exceedance of Industrial and Residential RSLs
Exceedance of Residential RSL

1,000 Bold indicates a detection

J

U

NM Not Measured

The analyte was positively identified; the associated 
numerical value is the approximate concentration of the 
analyte in the sample.
The analyte was analyzed for, but was not detected above 
the reported sample quantitation limit.
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Appendix G-4-3
SVOC Results for Deep Soil Samples Collected from the Slag Pile

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois

Location ID
Sample ID

Date
Units

Depth

Analyte CAS # Residential RSL 
(µg/Kg)

Industrial RSL 
(µg/Kg)

1,1-Biphenyl 92-52-4 3,900,000 51,000,000
2,2'-Oxybis(1-Chloropropane) 108-60-1 4,600 22,000
2,4,5-Trichlorophenol 95-95-4 6,100,000 62,000,000
2,4,6-Trichlorophenol 88-06-2 44,000 160,000
2,4-Dichlorophenol 120-83-2 180,000 1,800,000
2,4-Dimethylphenol 105-67-9 1,200,000 12,000,000
2,4-Dinitrophenol 51-28-5 120,000 1,200,000
2,4-Dinitrotoluene 121-14-2 1,600 5,500
2,6-Dinitrotoluene 606-20-2 61,000 620,000
2-Chloronaphthalene 91-58-7 6,300,000 82,000,000
2-Chlorophenol 95-57-8 390,000 5,100,000
2-Methylnaphthalene 91-57-6 310,000 4,100,000
2-Methylphenol 95-48-7 3,100,000 31,000,000
2-Nitroaniline 88-74-4 610,000 6,000,000
2-Nitrophenol 88-75-5 120,000 1,200,000
3,3'-Dichlorobenzidine 91-94-1 1,100 3,800
3-Nitroaniline 99-09-2 24,000 86,000
4,6-Dinitro-2-methylphenol 534-52-1 6,100 62,000
4-Bromophenyl-phenylether 101-55-3 7,800 100,000
4-Chloro-3-methylphenol 59-50-7 6,100,000 62,000,000
4-Chloroaniline 106-47-8 2,400 8,600
4-Chlorophenyl-phenylether 7005-72-3 7,800 100,000
4-Methylphenol 106-44-5 310,000 3,100,000
4-Nitroaniline 100-01-6 24,000 86,000
4-Nitrophenol 100-02-7 120,000 1,200,000
Acenaphthene 83-32-9 3,400,000 33,000,000
Acenaphthylene 208-96-8 3,400,000 33,000,000
Acetophenone 98-86-2 7,800,000 100,000,000
Anthracene 120-12-7 17,000,000 170,000,000
Atrazine 1912-24-9 2,100 7,500
Benzaldehyde 100-52-7 7,800,000 100,000,000
Benzo(a)anthracene 56-55-3 150 2,100
Benzo(a)pyrene 50-32-8 15 210
Benzo(b)fluoranthene 205-99-2 150 2,100
Benzo(g,h,i)perylene 191-24-2 150 2,100
Benzo(k)fluoranthene 207-08-9 1,500 21,000
bis(2-Chloroethoxy) methane 111-91-1 180,000 1,800,000
bis(2-Chloroethyl) ether 111-44-4 210 1,000
bis(2-Ethylhexyl) phthalate 117-81-7 35,000 120,000
Butylbenzylphthalate 85-68-7 260,000 910,000
Caprolactam 105-60-2 31,000,000 310,000,000
Carbazole 86-74-8 17,000,000 170,000,000
Chrysene 218-01-9 15,000 210,000
Dibenzo(a,h)anthracene 53-70-3 15 210
Dibenzofuran 132-64-9 78,000 1,000,000
Diethylphthalate 84-66-2 49,000,000 490,000,000
Dimethylphthalate 131-11-3 49,000,000 490,000,000
Di-n-butylphthalate 84-74-2 6,100,000 62,000,000
Di-n-octylphthalate 117-84-0 35,000 120,000

SB-309 SB-316
OU1-SS-SB309-48-49 OU1-SS-SB316-2-4

10/17/2007 10/3/2007
µg/Kg µg/Kg
48 - 49' 2 - 4'

380 U 380 U
380 U 380 U
380 U 380 U
380 U 380 U
380 U 380 U
380 U 380 U

2,000 U 1,900 U
380 U 380 U
380 U 380 U
380 U 380 U
380 U 380 U
380 U 37.0 J
380 U 380 U

2,000 U 1,900 U
380 U 380 U
380 U 380 U

2,000 U 1,900 U
2,000 U 1,900 U
380 U 380 U
380 U 380 U
380 U 380 U
380 U 380 U
380 U 380 U

2,000 U 1,900 U
2,000 U 1,900 U
380 U 25.0 J
380 U 60.0 J
380 U 380 U
380 U 130 J
380 U 380 U
380 U 380 U
380 U 390
380 U 390
380 U 360 J
380 U 210 J
380 U 320 J
380 U 380 U
380 U 380 U
380 U 380 U
380 U 380 U
380 U 380 U
380 U 50.0 J
380 U 420
380 U 73.0 J
380 U 34.0 J
380 U 380 U
380 U 380 U
380 U 380 U
380 U 380 U
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Appendix G-4-3
SVOC Results for Deep Soil Samples Collected from the Slag Pile

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois

Location ID
Sample ID

Date
Units

Depth

Analyte CAS # Residential RSL 
(µg/Kg)

Industrial RSL 
(µg/Kg)

Fluoranthene 206-44-0 2,300,000 22,000,000
Fluorene 86-73-7 2,300,000 22,000,000
Hexachlorobenzene 118-74-1 300 1,100
Hexachlorobutadiene 87-68-3 6,200 22,000
Hexachlorocyclopentadiene 77-47-4 370,000 3,700,000
Hexachloroethane 67-72-1 35,000 120,000
Indeno(1,2,3-cd)pyrene 193-39-5 150 2,100
Isophorone 78-59-1 510,000 1,800,000
Naphthalene 91-20-3 3,600 18,000
Nitrobenzene 98-95-3 4,800 24,000
N-Nitroso-di-n-propylamine 621-64-7 69 250
N-Nitrosodiphenylamine/Diphenylam86-30-6 99,000 350,000
Pentachlorophenol 87-86-5 3,000 9,000
Phenanthrene 85-01-8 17,000,000 170,000,000
Phenol 108-95-2 18,000,000 180,000,000
Pyrene 129-00-0 1,700,000 17,000,000

Notes:
Exceedance of Industrial and Residential RSLs
Exceedance of Residential RSL

1,000 Bold indicates a detection

J

U

NM Not Measured

The analyte was positively identified; the associated 
numerical value is the approximate concentration of the 
analyte in the sample.
The analyte was analyzed for, but was not detected above 
the reported sample quantitation limit.

SB-309 SB-316
OU1-SS-SB309-48-49 OU1-SS-SB316-2-4

10/17/2007 10/3/2007
µg/Kg µg/Kg
48 - 49' 2 - 4'

380 U 850
380 U 37.0 J
380 U 380 U
380 U 380 U
380 U 380 U
380 U 380 U
380 U 190 J
380 U 380 U
380 U 37.0 J
380 U 380 U
380 U 380 U
380 U 380 U

2,000 U 1,900 U
380 U 480
380 U 380 U
380 U 610
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Appendix G-4-4
PCB Results for Shallow Soil Samples Collected from the Plant Area

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois

Location ID C-10 SB-311 SB-315 SSI-X102 SSI-X105
Sample ID C-10 OU1-SS-SB311-0-1 OU1-SS-SB315-0-1 SSI-X102 SSI-X105

Date 11/10/1993 10/3/2007 10/3/2007 11/20/1991 11/20/1991
Units µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg

Depth 0' 0 - 1' 0 - 1' 0' 0 - 0.667'

Analyte CAS # Residential RSL 
(µg/Kg)

Industrial 
RSL (µg/Kg)

Aroclor 1016 12674-11-2 3,900 21,000 40.0 U 42.0 U 38.0 U 430 U 42.0 U
Aroclor 1221 11104-28-2 140 540 82.0 U 84.0 U 76.0 U 870 U 86.0 U
Aroclor 1232 11141-16-5 140 540 40.0 U 42.0 U 38.0 U 430 U 42.0 U
Aroclor 1242 53469-21-9 220 740 40.0 U 42.0 U 38.0 U 430 U 42.0 U
Aroclor 1248 12672-29-6 220 740 40.0 U 42.0 U 38.0 U 430 U 42.0 U
Aroclor 1254 11097-69-1 220 740 120 J 61 38.0 U 2,800 220
Aroclor 1260 11096-82-5 220 740 40.0 U 42.0 U 38.0 U 1,100 170

Notes:
Exceedance of Industrial and Residential RSLs

1,000 Bold indicates a detection
J

U

The analyte was positively identified; the 
associated numerical value is the approximate 
concentration of the analyte in the sample.

The analyte was analyzed for, but was not 
detected above the reported sample quantitation 
limit.
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Appendix G-4-4
PCB Results for Deep Soil Samples Collected from the Plant Area

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois

Location ID C-10 SB-312
Sample ID C-10 OU1-SS-SB312-2-4

Date 11/10/1993 10/3/2007
Units µg/Kg µg/Kg

Depth 7' 2 - 4'

Analyte CAS # Residential RSL 
(µg/Kg)

Industrial RSL 
(µg/Kg)

Aroclor 1016 12674-11-2 3,900 21,000 40.0 U 39.0 U
Aroclor 1221 11104-28-2 140 540 82.0 U 80.0 U
Aroclor 1232 11141-16-5 140 540 40.0 U 39.0 U
Aroclor 1242 53469-21-9 220 740 40.0 U 39.0 U
Aroclor 1248 12672-29-6 220 740 40.0 U 39.0 U
Aroclor 1254 11097-69-1 220 740 11.0 J 39.0 U
Aroclor 1260 11096-82-5 220 740 40.0 U 39.0 U

Notes:
1,000 Bold indicates a detection

J

U

The analyte was positively identified; the 
associated numerical value is the approximate 
concentration of the analyte in the sample.
The analyte was analyzed for, but was not 
detected above the reported sample quantitation 
limit.
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Appendix G-4-4
PCB Results for Shallow Soil Samples Collected from the Slag Pile

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois

Location ID ISA-X104 ISA-X105 ISA-X106 MW-301H MW-303H MW-305H SB-307 SB-309 SSI-X103 SSI-X104
Sample ID ISA-X104 ISA-X105 ISA-X106 OU1-SS-SB301-0-1 OU1-SS-SB303-0-1 OU1-SS-SB305-0-1 OU1-SS-SB307-0-1 OU1-SS-SB309-0-1 SSI-X103 SSI-X104

Date 12/14/1993 12/14/1993 12/14/1993 10/9/2007 10/11/2007 10/18/2007 10/24/2007 10/17/2007 11/21/1991 11/21/1991
Units µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg

Depth 0 - 0.833' 0 - 0.833' 0 - 0.833' 0 - 1' 0 - 1' 0 - 1' 0 - 1' 0 - 1' 0 - 0.5' 0 - 0.5'

Analyte CAS # Residential RSL 
(µg/Kg)

Industrial 
RSL (µg/Kg)

Aroclor 1016 12674-11-2 3900 21000 NM NM NM 47.0 U 55.0 U 43.0 U 37.0 U 40.0 U 40.0 U 38.0 U
Aroclor 1221 11104-28-2 140 540 NM NM NM 96.0 U 110 U 88.0 U 75.0 U 81.0 U 82.0 U 77.0 U
Aroclor 1232 11141-16-5 140 540 NM NM NM 47.0 U 55.0 U 43.0 U 37.0 U 40.0 U 40.0 U 38.0 U
Aroclor 1242 53469-21-9 220 740 0.0 U 0.0 U 0.0 U 47.0 U 55.0 U 43.0 U 37.0 U 40.0 U 40.0 U 38.0 U
Aroclor 1248 12672-29-6 220 740 NM NM NM 47.0 U 55.0 U 43.0 U 37.0 U 40.0 U 40.0 U 38.0 U
Aroclor 1254 11097-69-1 220 740 0.0 U 25.0 J 88 47.0 U 55.0 U 43.0 U 37.0 U 40.0 U 40.0 U 38.0 U
Aroclor 1260 11096-82-5 220 740 0.0 U 0.0 U 130 47.0 U 73 43.0 U 37.0 U 40.0 U 40.0 U 38.0 U

Notes:
1,000 Bold indicates a detection

J

U

NM Not Measured

The analyte was positively identified; the associated 
numerical value is the approximate concentration of the 
analyte in the sample.
The analyte was analyzed for, but was not detected above 
the reported sample quantitation limit.
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Appendix G-4-4
PCB Results for Deep Soil Samples Collected from the Slag Pile

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois

Location ID SB-316
Sample ID OU1-SS-SB316-2-4

Date 10/3/2007
Units µg/Kg

Depth 2 - 4'

Analyte CAS # Residential RSL 
(µg/Kg)

Industrial RSL 
(µg/Kg)

Aroclor 1016 12674-11-2 3,900 21,000 38.0 U
Aroclor 1221 11104-28-2 140 540 77.0 U
Aroclor 1232 11141-16-5 140 540 38.0 U
Aroclor 1242 53469-21-9 220 740 38.0 U
Aroclor 1248 12672-29-6 220 740 38.0 U
Aroclor 1254 11097-69-1 220 740 38.0 U
Aroclor 1260 11096-82-5 220 740 38.0 U

Notes:
U The analyte was analyzed for, but was not detected above 

the reported sample quantitation limit.
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Appendix G-4-5
Pesticides Results for Shallow Soil Samples Collected from the Plant Area

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois

Location ID C-10 SB-311 SB-315 SB-319 SSI-X102 SSI-X105
Sample ID C-10 OU1-SS-SB311-0-1 OU1-SS-SB315-0-1 OU1-SS-SB319-0-1 SSI-X102 SSI-X105

Date 11/10/1993 10/3/2007 10/3/2007 10/3/2007 11/20/1991 11/20/1991
Units µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg

Depth 0' 0 - 1' 0 - 1' 0 - 1' 0' 0 - 0.667'

Analyte CAS # Residential RSL 
(µg/Kg)

Industrial 
RSL (µg/Kg)

4,4'-DDD 72-54-8 2,000 7,200 4.0 U 4.2 U 3.8 U 4.0 U 43.0 U 4.2 U
4,4'-DDE 72-55-9 1,400 5,100 4.0 U 4.2 U 3.8 U 4.0 U 43.0 U 4.2 U
4,4'-DDT 50-29-3 1,700 7,000 4.0 U 4.2 U 3.8 U 4.0 U 43.0 U 4.2 U
Aldrin 309-00-2 29 100 2.1 U 2.1 U 1.9 U 2.0 U 22.0 U 2.2 U
alpha-BHC 319-84-6 77 270 2.1 U 2.1 U 1.9 U 2.0 U 22.0 U 2.2 U
alpha-Chlordane 5103-71-9 1,600 6,500 2.1 U 2.1 U 1.9 U 2.0 U 22.0 U 2.2 U
beta-BHC 319-85-7 270 960 2.1 U 2.1 U 1.9 U 2.0 U 22.0 U 2.2 U
delta-BHC 319-86-8 77 270 2.1 U 2.1 U 1.9 U 2.0 U 22.0 U 2.2 U
Dieldrin 60-57-1 30 110 4.0 U 4.2 U 3.8 U 4.0 U 43.0 U 4.2 U
Endosulfan I 959-98-8 370,000 3,700,000 2.1 U 2.1 U 1.9 U 2.0 U 22.0 U 2.2 U
Endosulfan II 33213-65-9 370,000 3,700,000 4.0 U 4.2 U 3.8 U 4.0 U 43.0 U 4.2 U
Endosulfan sulfate 1031-07-8 370,000 3,700,000 4.0 U 4.2 U 3.8 U 4.0 U 43.0 U 4.2 U
Endrin 72-20-8 18,000 180,000 4.0 U 4.2 U 3.8 U 4.0 U 43.0 U 4.2 U
Endrin Aldehyde 7421-93-4 18,000 180,000 4.0 U 4.2 U 3.8 U 4.0 U 43.0 U 4.2 U
Endrin ketone 53494-70-5 18,000 180,000 4.0 U 4.2 U 3.8 U 4.0 U 43.0 U 4.2 U
gamma-BHC (Lindane) 58-89-9 520 2,100 2.1 U 2.1 U 1.9 U 2.0 U 22.0 U 2.2 U
gamma-Chlordane 5566-34-7 1,600 6,500 2.1 U 2.1 U 1.9 U 2.0 U 22.0 U 2.2 U
Heptachlor 76-44-8 110 380 2.1 U 2.1 U 1.9 U 2.0 U 22.0 U 2.2 U
Heptachlor epoxide 1024-57-3 53 190 2.1 U 2.1 U 1.9 U 2.0 U 22.0 U 2.2 U
Methoxychlor 72-43-5 310,000 3,100,000 21.0 U 21.0 U 19.0 U 20.0 U 220 U 22.0 U
Toxaphene 8001-35-2 440 1,600 210 U 42.0 U 38.0 U 40.0 U 2,200 U 220 U

Notes:
U The analyte was analyzed for, but was not detected above 

the reported sample quantitation limit.
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Appendix G-4-5
Pesticides Results for Deep Soil Samples Collected from the Plant Area

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois

Location ID C-10 SB-312
Sample ID C-10 OU1-SS-SB312-2-4

Date 11/10/1993 10/3/2007
Units µg/Kg µg/Kg

Depth 7' 2 - 4'

Analyte CAS # Residential RSL 
(µg/Kg)

Industrial 
RSL (µg/Kg)

4,4'-DDD 72-54-8 2,000 7,200 4.0 U 3.9 U
4,4'-DDE 72-55-9 1,400 5,100 4.0 U 3.9 U
4,4'-DDT 50-29-3 1,700 7,000 4.0 U 3.9 U
Aldrin 309-00-2 29 100 2.1 U 2.0 U
alpha-BHC 319-84-6 77 270 2.1 U 2.0 U
alpha-Chlordane 5103-71-9 1,600 6,500 2.1 U 2.0 U
beta-BHC 319-85-7 270 960 2.1 U 2.0 U
delta-BHC 319-86-8 77 270 2.1 U 2.0 U
Dieldrin 60-57-1 30 110 4.0 U 3.9 U
Endosulfan I 959-98-8 370,000 3,700,000 2.1 U 2.0 U
Endosulfan II 33213-65-9 370,000 3,700,000 4.0 U 3.9 U
Endosulfan sulfate 1031-07-8 370,000 3,700,000 4.0 U 3.9 U
Endrin 72-20-8 18,000 180,000 4.0 U 3.9 U
Endrin Aldehyde 7421-93-4 18,000 180,000 4.0 U 3.9 U
Endrin ketone 53494-70-5 18,000 180,000 4.0 U 3.9 U
gamma-BHC (Lindane) 58-89-9 520 2,100 2.1 U 2.0 U
gamma-Chlordane 5566-34-7 1,600 6,500 2.1 U 2.0 U
Heptachlor 76-44-8 110 380 2.1 U 2.0 U
Heptachlor epoxide 1024-57-3 53 190 2.1 U 2.0 U
Methoxychlor 72-43-5 310,000 3,100,000 21.0 U 20.0 U
Toxaphene 8001-35-2 440 1,600 210 U 39.0 U

Notes:
U The analyte was analyzed for, but was not detected 

above the reported sample quantitation limit.
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Appendix G-4-5
Pesticides Results for Shallow Soil Samples Collected from the Slag Pile

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois

Location ID ISA-X104 ISA-X105 ISA-X106 MW-301H MW-303H MW-305H SB-307 SB-309 SSI-X103 SSI-X104
Sample ID ISA-X104 ISA-X105 ISA-X106 OU1-SS-SB301-0-1 OU1-SS-SB303-0-1 OU1-SS-SB305-0-1 OU1-SS-SB307-0-1 OU1-SS-SB309-0-1 SSI-X103 SSI-X104

Date 12/14/1993 12/14/1993 12/14/1993 10/9/2007 10/11/2007 10/18/2007 10/24/2007 10/17/2007 11/21/1991 11/21/1991
Units µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg µg/Kg

Depth 0 - 0.833' 0 - 0.833' 0 - 0.833' 0 - 1' 0 - 1' 0 - 1' 0 - 1' 0 - 1' 0 - 0.5' 0 - 0.5'

Analyte CAS # Residential RSL 
(µg/Kg)

Industrial 
RSL (µg/Kg)

4,4'-DDD 72-54-8 2,000 7,200 0.0 U 0.0 U 5 4.7 U 5.5 U 4.3 U 3.7 U 4.0 U 4.0 U 3.8 U
4,4'-DDE 72-55-9 1,400 5,100 0.0 U 0.0 U 7 4.7 U 5.5 U 4.3 U 3.7 U 4.0 U 4.0 U 3.8 U
4,4'-DDT 50-29-3 1,700 7,000 0.0 U 0.0 U 14 4.7 U 5.5 U 4.3 U 3.7 U 4.0 U 4.0 U 3.8 U
Aldrin 309-00-2 29 100 0.0 U 0.64 J 0.0 U 2.4 U 2.8 U 2.2 U 1.9 U 2.1 U 2.1 U 2.0 U
alpha-BHC 319-84-6 77 270 0.0 U 0.0 U 0.0 U 2.4 U 2.8 U 2.2 U 1.9 U 2.1 U 2.1 U 2.0 U
alpha-Chlordane 5103-71-9 1,600 6,500 0.0 U 0.0 U 0.0 U 2.4 U 2.8 U 2.2 U 1.9 U 2.1 U 2.1 U 2.0 U
beta-BHC 319-85-7 270 960 0.0 U 0.0 U 35 2.4 U 2.8 U 2.2 U 1.9 U 2.1 U 2.1 U 2.0 U
delta-BHC 319-86-8 77 270 0.0 U 0.0 U 3.1 2.4 U 2.8 U 2.2 U 1.9 U 2.1 U 2.1 U 2.0 U
Dieldrin 60-57-1 30 110 0.0 U 0.0 U 20 4.7 U 5.5 U 4.3 U 3.7 U 4.0 U 4.0 U 3.8 U
Endosulfan I 959-98-8 370,000 3,700,000 0.0 U 0.0 U 0.0 U 2.4 U 2.8 U 2.2 U 1.9 U 2.1 U 2.1 U 2.0 U
Endosulfan II 33213-65-9 370,000 3,700,000 0.0 U 0.0 U 3.9 J 4.7 U 5.5 U 4.3 U 3.7 U 4.0 U 4.0 U 3.8 U
Endosulfan sulfate 1031-07-8 370,000 3,700,000 NM NM NM 4.7 U 5.5 U 4.3 U 3.7 U 4.0 U 4.0 U 3.8 U
Endrin 72-20-8 18,000 180,000 0.0 U 5 14 4.7 U 5.5 U 4.3 U 3.7 U 4.0 U 4.0 U 3.8 U
Endrin Aldehyde 7421-93-4 18,000 180,000 0.0 U 0.0 U 0.0 U 4.7 U 5.5 U 4.3 U 3.7 U 4.0 U 4.0 U 3.8 U
Endrin ketone 53494-70-5 18,000 180,000 0.0 U 4.0 J 35 4.7 U 5.5 U 4.3 U 3.7 U 4.0 U 4.0 U 3.8 U
gamma-BHC (Lindane) 58-89-9 520 2,100 NM NM NM 2.4 U 2.8 U 2.2 U 1.9 U 2.1 U 2.1 U 2.0 U
gamma-Chlordane 5566-34-7 1,600 6,500 0.0 U 0.68 J 3 2.4 U 2.8 U 2.2 U 1.9 U 2.1 U 2.1 U 2.0 U
Heptachlor 76-44-8 110 380 NM NM NM 2.4 U 2.8 U 2.2 U 1.9 U 2.1 U 2.1 U 2.0 U
Heptachlor epoxide 1024-57-3 53 190 NM NM NM 2.4 U 2.8 U 2.2 U 1.9 U 2.1 U 2.1 U 2.0 U
Methoxychlor 72-43-5 310,000 3,100,000 1.2 0.0 U 0.0 U 24.0 U 28.0 U 22.0 U 19.0 U 21.0 U 21.0 U 20.0 U
Toxaphene 8001-35-2 440 1,600 0.0 U 220 0.0 U 47.0 U 55.0 U 43.0 U 37.0 U 40.0 U 210 U 200 U

Notes:
1,000 Bold indicates a detection

J

U

NM Not Measured

The analyte was positively identified; the associated 
numerical value is the approximate concentration of the 
analyte in the sample.
The analyte was analyzed for, but was not detected above 
the reported sample quantitation limit.
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Appendix G-4-5
Pesticides Results for Deep Soil Samples Collected from the Slag Pile

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois

Location ID SB-316
Sample ID OU1-SS-SB316-2-4

Date 10/3/2007
Units µg/Kg

Depth 2 - 4'

Analyte CAS # Residential RSL 
(µg/Kg)

Industrial 
RSL (µg/Kg)

4,4'-DDD 72-54-8 2,000 7,200 3.8 U
4,4'-DDE 72-55-9 1,400 5,100 3.8 U
4,4'-DDT 50-29-3 1,700 7,000 3.8 U
Aldrin 309-00-2 29 100 1.9 U
alpha-BHC 319-84-6 77 270 1.9 U
alpha-Chlordane 5103-71-9 1,600 6,500 1.9 U
beta-BHC 319-85-7 270 960 1.9 U
delta-BHC 319-86-8 77 270 1.9 U
Dieldrin 60-57-1 30 110 3.8 U
Endosulfan I 959-98-8 370,000 3,700,000 1.9 U
Endosulfan II 33213-65-9 370,000 3,700,000 3.8 U
Endosulfan sulfate 1031-07-8 370,000 3,700,000 3.8 U
Endrin 72-20-8 18,000 180,000 3.8 U
Endrin Aldehyde 7421-93-4 18,000 180,000 3.8 U
Endrin ketone 53494-70-5 18,000 180,000 3.8 U
gamma-BHC (Lindane) 58-89-9 520 2,100 1.9 U
gamma-Chlordane 5566-34-7 1,600 6,500 1.9 U
Heptachlor 76-44-8 110 380 1.9 U
Heptachlor epoxide 1024-57-3 53 190 1.9 U
Methoxychlor 72-43-5 310,000 3,100,000 19.0 U
Toxaphene 8001-35-2 440 1,600 38.0 U

Notes:
U The analyte was analyzed for, but was not detected 

above the reported sample quantitation limit.

G:\CWP\CWR1710 Carus RI Report\RI Report (Draft)\Draft 5 - Response to Comments\Appendices\Final\G-4-5 Soil Pesticides.xlsx Page 4 of 4



Appendix G-4-6
Other Inorganics Results for Shallow Soil Samples Collected from the Plant Area

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois

Location ID C-8 C-9 C-10 C-11 SB-311 SB-312 SB-313 SB-314 SB-315 SB-317 SB-318 SB-319 SSI-X102 SSI-X105 SSI-X207
Sample ID C-8 C-9 C-10 C-11 OU1-SS-SB311-0-1 OU1-SS-SB312-0-1 OU1-SS-SB313-0-1 OU1-SS-SB314-0-1 OU1-SS-SB315-0-1 OU1-SS-SB317-0-1 OU1-SS-SB318-0-1 OU1-SS-SB319-0-1 SSI-X102 SSI-X105 SSI-X207

Date 11/11/1993 11/9/1993 11/10/1993 11/9/1993 10/3/2007 10/3/2007 10/3/2007 10/3/2007 10/3/2007 10/3/2007 10/3/2007 10/3/2007 11/20/1991 11/20/1991 11/20/1991
Units mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg

Depth 0' 0' 0' 0' 0 - 1' 0 - 1' 0 - 1' 0 - 1' 0 - 1' 0 - 1' 0 - 1' 0 - 1' 0' 0 - 0.667' 0 - 0.25'
Analyte CAS #
Calcium 7440-70-2 66,200 62,300 36,400 16,300 192,000 3,300 97,600 105,000 10,400 168,000 44,800 6,230 64,400 48,900 67,400
Magnesium 7439-95-4 36,300 12,000 10,100 5,190 106,000 3,650 57,400 10,700 829 96,900 19,900 5,630 35,600 19,700 34,400
Potassium 9/7/7440 1,250 3,010 4,670 1,470 972 J 1,700 J 850 J 4,400 1,520 J 597 J 1,100 J 1,450 J 0.0 U 13,500 6,570
Sodium 7440-23-5 203 U 203 U 572 J 334 J 177 J 4,530 220 J 2,590 256 J 295 J 307 J 1,000 NM 5,670 3,960
Sulfate 14808-79-8 1,070 767 637 10,800 NM NM NM NM NM NM NM NM 254 296 88
Sulfide 18496-25-8 20 5.7 U 5.6 U 6 NM NM NM NM NM NM NM NM NM 1.0 U 1.0 U

Notes:
1,000 Bold indicates a detection

J

U

NM Not Measured

The analyte was positively identified; the associated 
numerical value is the approximate concentration of the 
analyte in the sample.
The analyte was analyzed for, but was not detected above 
the reported sample quantitation limit.
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Appendix G-4-6
Other Inorganics Results for Deep Soil Samples Collected from the Plant Area

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois

Location ID C-5 C-9 C-10 C-11 C-11 G-03 G-03 SB-311 SB-312 SB-313 SB-314 SB-315 SB-317 SB-318 SB-319
Sample ID C-5 C-9 C-10 C-11 C-11 G-03 G-03 OU1-SS-SB311-2-4 OU1-SS-SB312-2-4 OU1-SS-SB313-2-4 OU1-SS-SB314-2-4 OU1-SS-SB315-2-4 OU1-SS-SB317-2-4 OU1-SS-SB318-2-4 OU1-SS-SB319-2-4

Date 11/11/1993 11/9/1993 11/10/1993 11/9/1993 11/9/1993 11/9/1993 11/9/1993 10/3/2007 10/3/2007 10/3/2007 10/3/2007 10/3/2007 10/3/2007 10/3/2007 10/3/2007
Units mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg

Depth 3' 7' 7' 10' 15' 15' 5' 2 - 4' 2 - 4' 2 - 4' 2 - 4' 2 - 4' 2 - 4' 2 - 4' 2 - 4'
Analyte CAS #
Calcium 7440-70-2 56,700 20,200 38,600 25,500 103,000 78,800 38,100 72,200 3,620 78,600 8,430 73,900 3,200 45,900 153,000
Magnesium 7439-95-4 12,400 693 J 6,580 2,390 1,080 11,700 10,600 34,100 2,310 18,200 6,920 21,500 1,660 8,020 21,700
Potassium 9/7/7440 2,210 5,330 3,010 572 J 2,570 2,320 2,740 1,450 J 2,310 4,550 5,710 5,730 1,320 J 3,470 1,860 J
Sodium 7440-23-5 213 U 1,050 J 356 J 1,130 591 J 336 J 210 U 229 J 1,150 512 J 1,120 260 J 664 564 J 266 J
Sulfate 14808-79-8 479 8,640 503 4,160 1,830 527 498 NM NM NM NM NM NM NM NM
Sulfide 18496-25-8 8.4 U 16.7 5.7 U 6 5.6 U 5.7 8.4 U NM NM NM NM NM NM NM NM

Notes:
1,000 Bold indicates a detection

J

U

NM Not Measured

The analyte was positively identified; the associated 
numerical value is the approximate concentration of 
The analyte was analyzed for, but was not detected 
above the reported sample quantitation limit.
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Appendix G-4-6
Other Inorganics Results for Shallow Soil Samples Collected from the Slag Pile

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois 

Location ID ISA-X104 ISA-X105 ISA-X106 MW-301H MW-303H MW-304S MW-305H MW-306S SB-302 SB-307
Sample ID ISA-X104 ISA-X105 ISA-X106 OU1-SS-SB301-0-1 OU1-SS-SB303-0-1 OU1-SS-SB304-0-1 OU1-SS-SB305-0-1 OU1-SS-SB306-0-1 OU1-SS-SB302-0-1 OU1-SS-SB307-0-1

Date 12/14/1993 12/14/1993 12/14/1993 10/9/2007 10/11/2007 10/10/2007 10/18/2007 10/16/2007 10/9/2007 10/24/2007
Units mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg

Depth 0 - 0.833' 0 - 0.833' 0 - 0.833' 0 - 1' 0 - 1' 0 - 1' 0 - 1' 0 - 1' 0 - 1' 0 - 1'
Analyte CAS #
Calcium 7440-70-2 0.0 U 33,400 50,700 7,070 115,000 14,600 13,200 7,730 J 22,200 40,000
Magnesium 7439-95-4 NM NM NM 5,910 4,580 991 3,590 2,970 1,110 20,500
Potassium 9/7/7440 8,100 0.0 U 0.0 U 330 15,900 892 3,170 2,340 3,620 845
Sodium 7440-23-5 1,440 1,190 790 J 437 370 507 1,260 126 J 1,690 399 J
Sulfate 14808-79-8 NM NM NM NM NM NM NM NM NM NM
Sulfide 18496-25-8 NM NM NM NM NM NM NM NM NM NM

Location ID SB-308 SB-309 SB-316 SLP-415 SLP-415 SSI-X103 SSI-X104
Sample ID OU1-SS-SB308-0-1 OU1-SS-SB309-0-1 OU1-SS-SB316-0-1 OU1-SS-SLP415S-0908 OU1-SS-SLP415T-0908 SSI-X103 SSI-X104

Date 10/17/2007 10/17/2007 10/3/2007 8/13/2009 8/13/2009 11/21/1991 11/21/1991
Units mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg

Depth 0 - 1' 0 - 1' 0 - 1' 0' 0' 0 - 0.5' 0 - 0.5'
Analyte CAS #
Calcium 7440-70-2 11,600 13,700 23,500 38,600 2,490 32,200 12,400
Magnesium 7439-95-4 3,680 627 5,270 607 J 862 J 1,220 1,520
Potassium 9/7/7440 1,420 727 2,160 J 1,390 J 650 J 5,090 1,380
Sodium 7440-23-5 564 520 242 J 335 J 464 J 916 J 815 J
Sulfate 14808-79-8 NM NM NM NM NM 274 90
Sulfide 18496-25-8 NM NM NM NM NM 1.0 U 1.0 U

Notes:
1,000

J

U

NM Not Measured

The analyte was positively identified; the associated numerical value is the approximate concentration of the analyte in the sample.

The analyte was analyzed for, but was not detected above the reported sample quantitation limit.

Bold indicates a detection
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Appendix G-4-6
Other Inorganics Results for Deep Soil Samples Collected from the Slag Pile

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois

Location ID MW-301H MW-301H MW-303H MW-303H MW-303H MW-304S MW-304S MW-305H MW-305H MW-306S
Sample ID OU1-SS-SB301-40-41 OU1-SS-SB301-44-50 OU1-SS-SB303-108-109 OU1-SS-SB303-85-86 OU1-SS-SB303-89-90 OU1-SS-SB304-58-59 OU1-SS-SB304-59-60 OU1-SS-SB305-89-90 OU1-SS-SB305-90-91 OU1-SS-SB306-66-67

Date 10/9/2007 10/9/2007 10/11/2007 10/11/2007 10/11/2007 10/10/2007 10/10/2007 10/18/2007 10/18/2007 10/16/2007
Units mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg

Depth 40 - 41' 44 - 50' 108 - 109' 85 - 86' 89 - 90' 58 - 59' 59 - 60' 89 - 90' 90 - 91' 66 - 67'
Analyte CAS #
Bicarbonate 71-52-3 NM NM NM NM NM NM NM NM NM NM
Calcium 7440-70-2 26,900 45,300 142,000 1,180 J 15,600 28,500 216,000 9,100 6,080 25,500 J
Carbonate 3812-32-6 NM NM NM NM NM NM NM NM NM NM
Magnesium 7439-95-4 1,120 7,490 20,000 1,260 U 1,460 1,110 5,900 2,090 5,870 715
Potassium 9/7/7440 157 J 4,060 741 2,110 J 1,810 773 1,940 4,700 3,460 1,210
Sodium 7440-23-5 978 1,120 305 413 J 1,200 380 245 696 614 1,880
Sulfate 14808-79-8 NM NM NM NM NM NM NM NM NM NM
Sulfide 18496-25-8 NM NM NM NM NM NM NM NM NM NM

Location ID MW-306S P-1 P-1 P-2 P-2 P-2 P-15A P-17 P-17 P-18
Sample ID OU1-SS-SB306-67-68 P-1 P-1 P-2 P-2 DP P-2 P-15A P-17 P-17 P-18

Date 10/16/2007 10/3/1994 10/3/1994 10/3/1994 10/4/1994 10/4/1994 9/29/1994 9/10/1994 9/10/1994 9/28/1994
Units mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg

Depth 67 - 68' 21' 80' 19' 42' 42' 20' 10' 42' 39'
Analyte CAS #
Bicarbonate 71-52-3 NM 90.4 470 374 96 93.2 773 376 909 191
Calcium 7440-70-2 127,000 J NM NM NM NM NM NM NM NM NM
Carbonate 3812-32-6 NM 0.009 0.003 1.5 0.001 0.001 7.3 11.2 17.5 0.52
Magnesium 7439-95-4 5,350 NM NM NM NM NM NM NM NM NM
Potassium 9/7/7440 2,950 NM NM NM NM NM NM NM NM NM
Sodium 7440-23-5 457 J NM NM NM NM NM NM NM NM NM
Sulfate 14808-79-8 NM 23,200 19,800 5,990 12,100 12,500 176 289 774 3,080
Sulfide 18496-25-8 NM 24.0 U 21.3 U 22.8 U 23.4 U 23 547 20.9 U 380 21.6 U

G:\CWP\CWR1710 Carus RI Report\RI Report (Draft)\Draft 5 - Response to Comments\Appendices\Final\G-4-6 Soil Other Inorganics.xlsx Page 4 of 5



Appendix G-4-6
Other Inorganics Results for Deep Soil Samples Collected from the Slag Pile

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois

Location ID P-19 P-19 P-21 P-21 P-21 P-21 P-22 P-22 SB-302
Sample ID P-19 P-19 P-21 P-21 P-21 P-21 P-22 P-22 OU1-SS-SB302-10.5-11

Date 9/29/1994 9/29/1994 9/30/1994 9/30/1994 9/30/1994 10/3/1994 10/4/1994 10/5/1994 10/9/2007
Units mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg

Depth 20' 42' 21' 41' 60' 2.5' 41' 106' 10.5 - 11.5'
Analyte CAS #
Bicarbonate 71-52-3 193 957 479 183 185 191 1,050 2,610 NM
Calcium 7440-70-2 NM NM NM NM NM NM NM NM 15,800
Carbonate 3812-32-6 0.052 0.73 0.057 0.014 0.025 0.021 0.12 302 NM
Magnesium 7439-95-4 NM NM NM NM NM NM NM NM 3,530
Potassium 9/7/7440 NM NM NM NM NM NM NM NM 1,790
Sodium 7440-23-5 NM NM NM NM NM NM NM NM 172
Sulfate 14808-79-8 3,580 3,990 11,500 12,900 9,300 3,100 6,120 472 NM
Sulfide 18496-25-8 24 129 78 13 23.9 23.0 U 20.8 22.4 U NM

Location ID SB-302 SB-307 SB-307 SB-308 SB-308 SB-309 SB-309 SB-309 SB-316
Sample ID OU1-SS-SB302-12-13 OU1-SS-SB307-7-8 OU1-SS-SB307-8-9 OU1-SS-SB308-26.5-27.5 OU1-SS-SB308-36.5-37.5 OU1-SS-SB309-18.25-19.25OU1-SS-SB309-28.25-29.25 OU1-SS-SB309-48-49 OU1-SS-SB316-2-4

Date 10/9/2007 10/24/2007 10/24/2007 10/17/2007 10/17/2007 10/17/2007 10/17/2007 10/17/2007 10/3/2007
Units mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg

Depth 12 - 13' 7 - 8' 8 - 9' 26.5 - 27' 36.5 - 37' 18.25 - 19.25' 28.25 - 29' 48 - 49' 2 - 4'
Analyte CAS #
Bicarbonate 71-52-3 NM NM NM NM NM NM NM NM NM
Calcium 7440-70-2 121,000 6,130 7,550 11,200 49,900 17,800 40,600 122,000 71,300
Carbonate 3812-32-6 NM NM NM NM NM NM NM NM NM
Magnesium 7439-95-4 66,600 634 1,040 1,890 16,100 871 2,540 17,600 25,400
Potassium 9/7/7440 830 726 1,430 742 828 J 808 945 1,120 1,530 J
Sodium 7440-23-5 140 338 J 367 J 326 514 J 614 391 228 196 J
Sulfate 14808-79-8 NM NM NM NM NM NM NM NM NM
Sulfide 18496-25-8 NM NM NM NM NM NM NM NM NM

Notes:
Exceedance of Residential RSL

1,000 Bold indicates a detection
J
U

NM Not Measured

The analyte was positively identified; the associated numerical value is the approximate concentration of the analyte in the sample.
The analyte was analyzed for, but was not detected above the reported sample quantitation limit.
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Appendix G-4-7
TCLP Results for Shallow Soil Samples Collected from the Plant Area

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois

Location ID BH-3 BH-6 C-8 C-9 C-10 C-11
Sample ID B3/S1 B6/S1 C-8 C-9 C-10 C-11

Date 10/1/1992 10/1/1992 11/11/1993 11/9/1993 11/10/1993 11/9/1993
Units mg/L mg/L mg/L mg/L mg/L mg/L

Depth 0' 0' 0' 0' 0' 0'

Analyte CAS # USEPA TCLP 
Value (mg/L)

Aluminum 7429-90-5 NM NM 0.10 U 0.10 U 0.10 U 0.10 U
Antimony 7440-36-0 NM NM 0.025 U 0.025 U 0.025 U 0.025 U
Arsenic 7440-38-2 5 0.0010 U 0.0010 U 0.050 U 0.050 U 0.050 U 0.050 U
Barium 7440-39-3 100 0.26 1.1 0.52 1.3 0.55 0.18 J
Beryllium 7440-41-7 NM NM 0.0010 U 0.0010 U 0.0010 U 0.0010 U
Cadmium 7440-43-9 1 1.2 0.62 0.0053 0.0040 U 0.016 0.45
Calcium 7440-70-2 NM NM 557 684 0.55 790
Chromium 7440-47-3 5 0.010 U 0.010 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U
Cobalt 7440-48-4 NM NM 0.014 J 0.0072 J 0.0050 U 0.0050 U
Copper 7440-50-8 NM NM 0.0050 U 0.0050 U 0.0050 U 0.012 J
Iron 7439-89-6 NM NM 0.075 U 0.075 U 0.075 U 0.075
Lead 7439-92-1 5 0.38 0.43 0.030 U 0.030 U 0.030 U 1.8
Magnesium 7439-95-4 NM NM 84 30.9 14.6 31.1
Manganese 7439-96-5 NM NM 2.6 6.6 0.035 5.9
Mercury 7439-97-6 0.2 0.0020 U 0.0020 U 0.00020 U 0.00020 U 0.00020 U 0.00020 U
Nickel 7440-02-0 NM NM 0.033 0.010 U 0.012 0.011
Potassium 7440-09-7 NM NM 7.5 43.5 66 14.6
Selenium 7782-49-2 1 0.0020 U 0.0020 U 0.050 U 0.050 U 0.050 U 0.050 U
Silver 7440-22-4 5 0.016 0.023 0.050 U 0.0050 U 0.0050 U 0.0050 U
Thallium 7440-28-0 NM NM 0.10 U 0.0061 J 0.10 U 0.0052 J
Vanadium 7440-62-2 NM NM 0.0060 J 0.0050 U 0.050 U 0.0050 U
Zinc 7440-66-6 NM NM 0.12 0.088 1.6 69.1

Notes:
Exceedance of USEPA TCLP Value

1,000 Bold indicates a detection
J

U

The analyte was positively identified; the 
associated numerical value is the approximate 
concentration of the analyte in the sample.
The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.
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Appendix G-4-7
TCLP Results for Deep Soil Samples Collected from the Plant Area

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois

Location ID C-5 C-5 C-7 C-9 C-10 C-11 C-11 G-03 G-03
Sample ID C-5-12 C-5 C-7-6 C-9 C-10 C-11 C-11 G-03 G-03

Date 11/12/1993 11/11/1993 11/12/1993 11/9/1993 11/10/1993 11/9/1993 11/9/1993 11/9/1993 11/9/1993
Units mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L

Depth 12' 3' 6' 7' 7' 10' 15' 15' 5'

Analyte CAS # USEPA TCLP 
Value (mg/L)

Aluminum 7429-90-5 NM 0.10 U NM 4.7 0.10 U 1 0.10 U 0.10 U 0.10 U
Antimony 7440-36-0 NM 0.025 U NM 0.025 U 0.025 U 0.025 U 0.025 U 0.025 U 0.025 U
Arsenic 7440-38-2 5 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U
Barium 7440-39-3 100 1.7 U 0.81 1.4 0.083 1.6 126 J 0.086 J 0.42 2.4
Beryllium 7440-41-7 NM 0.0010 U NM 0.0043 J 0.0010 U 0.0017 J 0.0010 U 0.0010 U 0.0010 U
Cadmium 7440-43-9 1 0.0040 U 0.0040 U 0.0040 U 0.11 0.083 0.13 0.0075 0.0040 U 0.0040 U
Calcium 7440-70-2 NM 691 NM 637 576 287 190 684 677
Chromium 7440-47-3 5 0.0050 U 0.0050 U 0.0050 U 0.0055 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U
Cobalt 7440-48-4 NM 0.0050 U NM 0.029 J 0.0050 U 0.022 J 0.0050 U 0.0050 U 0.0050 U
Copper 7440-50-8 NM 0.011 J NM 0.097 0.0078 J 0.12 0.0050 U 0.0050 U 0.0091 J
Iron 7439-89-6 NM 0.075 U NM 3.2 0.075 U 0.19 0.075 U 0.075 U 0.075 U
Lead 7439-92-1 5 0.030 U 0.030 U 0.030 U 0.030 U 0.12 0.57 0.030 U 0.030 U 0.030 U
Magnesium 7439-95-4 NM 38.1 NM 45.2 17.9 25.7 6.8 39 29
Manganese 7439-96-5 NM 5.2 NM 3 4 1.4 0.82 6.4 1.8
Mercury 7439-97-6 0.2 0.00020 U 0.00020 U 0.00020 U 0.00020 U 0.00020 U 0.00020 U 0.00020 U 0.00020 U 0.00020 U
Nickel 7440-02-0 NM 0.023 NM 0.027 0.013 0.03 0.01 0.010 U 0.010 U
Potassium 7440-09-7 NM 15.6 NM 7.7 32.6 2.6 J 13.1 8.3 2.0 U
Selenium 7782-49-2 1 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U
Silver 7440-22-4 5 NM 0.0050 U NM 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U
Thallium 7440-28-0 NM 0.10 U NM 0.0020 J 0.10 U 0.0024 J 0.0015 J 0.0026 J 0.0032 J
Vanadium 7440-62-2 NM 0.0050 U NM 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U
Zinc 7440-66-6 NM 0.16 NM 2.8 7 100 0.084 0.066 0.28

Notes:
Exceedance of USEPA TCLP Value

1,000 Bold indicates a detection
J

U
NM Not Measured

The analyte was positively identified; the associated numerical value is the approximate concentration of the analyte in 
the sample.
The analyte was analyzed for, but was not detected above the reported sample quantitation limit.
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Appendix G-4-7
TCLP Results for Shallow Soil Samples Collected from the Slag Pile

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois

Location ID BH-12 BH-12 GW1 GW2
Sample ID B12/S1 B12/S2 GW1/S1 GW2/S1

Date 10/1/1992 10/1/1992 10/1/1992 10/1/1992
Units mg/L mg/L mg/L mg/L

Depth 0' 0' 0' 0'

Analyte CAS # USEPA TCLP 
Value (mg/L)

Arsenic 7440-38-2 5 0.0010 U 0.0010 U 0.0010 U 0.1
Barium 7440-39-3 100 0.10 U 0.24 0.26 0.64
Cadmium 7440-43-9 1 0.048 0.05 0.21 0.43
Chromium 7440-47-3 5 0.010 U 0.013 0.014 0.041
Lead 7439-92-1 5 1.1 0.10 U 0.10 U 5.2
Mercury 7439-97-6 0.2 0.0020 U 0.0020 U 0.0020 U 0.002
Selenium 7782-49-2 1 0.0020 U 0.0020 U 0.0020 U 0.0020 U
Silver 7440-22-4 5 0.032 0.015 0.013 0.027

Notes:

1,000 Bold indicates a detection
U

Exceedance of USEPA TCLP Value

The analyte was analyzed for, but was not detected above 
the reported sample quantitation limit.

G:\CWP\CWR1710 Carus RI Report\RI Report (Draft)\Draft 5 - Response to Comments\Appendices\Final\G-4-7 Soil TCLP.xlsx Page 3 of 4



Appendix G-4-7
TCLP Results for Deep Soil Samples Collected from the Slag Pile

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois

Location ID P-1 P-1 P-2 P-2 P-2 P-17 P-17 P-18 P-19 P-19 P-21 P-21 P-21 P-21 P-22 P-22
Sample ID P-1 P-1 P-2 P-2 P-2 DP P-17 P-17 P-18 P-19 P-19 P-21 P-21 P-21 P-21 P-22 P-22

Date 10/3/1994 10/3/1994 10/3/1994 10/4/1994 10/4/1994 9/10/1994 9/10/1994 9/28/1994 9/29/1994 9/29/1994 9/30/1994 9/30/1994 9/30/1994 10/3/1994 10/4/1994 10/5/1994
Units mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L

Depth 21' 80' 19' 42' 42' 10' 42' 39' 20' 42' 21' 41' 60' 2.5' 41' 106'

Analyte CAS # USEPA TCLP 
Value (mg/L)

Barium 7440-39-3 100 0.055 J 0.078 J 0.13 J 0.078 J 0.078 J 1.5 0.92 0.25 0.16 J 0.13 J 0.069 J 0.10 J 0.11 J 0.054 J 0.075 J 0.62
Cadmium 7440-43-9 1 0.028 0.21 0.25 0.14 0.14 0.79 0.096 0.33 0.062 1.1 0.027 0.067 0.29 0.040 0.021 0.0080
Chromium 7440-47-3 5 0.0050 U 0.013 0.0050 U 0.0050 U 0.0050 U 0.020 0.0050 U 0.0068 J 0.0097 J 0.0050 U 0.0054 J 0.0050 U 0.0089 J 0.0050 U 0.0094 J 0.0050 U
Iron 7439-89-6 0.050 U 5.1 0.050 U 0.22 0.34 0.15 0.19 0.19 0.42 0.21 0.050 U 0.050 U 1.0 0.050 U 1.5 0.050 U
Lead 7439-92-1 5 3.4 0.023 0.63 0.020 U 0.020 U 7.2 0.020 U 0.12 0.020 U 0.020 U 0.048 0.51 0.39 2.4 0.21 0.020 U
Manganese 7439-96-5 0.13 5.4 7.2 0.052 0.054 2.8 7.4 1.8 0.17 0.32 0.65 0.67 0.78 0.062 0.069 4.9
Mercury 7439-97-6 0.2 0.00020 U 0.00020 U 0.00020 U 0.00020 U 0.00020 U 0.00020 U 0.00020 U 0.00020 U 0.00020 U 0.00020 U 0.00020 U 0.00020 U 0.00020 U 0.00020 U 0.00020 U 0.00020 U
Nickel 7440-02-0 0.081 0.78 0.049 0.020 U 0.020 U 0.035 J 0.23 0.25 0.029 J 1.1 0.094 0.020 U 0.020 U 0.025 J 0.020 U 0.020 U
Zinc 7440-66-6 1.7 662 7.6 2.1 2.2 7.8 4.5 4.9 107 9.1 4.6 1.1 6.4 184 6.2 1.7

Notes:

1,000 Bold indicates a detection
J

U

Exceedance of USEPA TCLP Value

The analyte was positively identified; the 
associated numerical value is the approximate 
concentration of the analyte in the sample.

The analyte was analyzed for, but was not detected 
above the reported sample quantitation limit.

G:\CWP\CWR1710 Carus RI Report\RI Report (Draft)\Draft 5 - Response to Comments\Appendices\Final\G-4-7 Soil TCLP.xlsx Page 4 of 4



Appendix G-4-8
SEP Results for Shallow Soil Samples Collected from the Plant Area

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois

Total Exchangeable 
Bound Fraction Organic Fraction Carbonate Fraction Non Crystalline 

Materials Fraction
Metal Hydroxide 
Bound Fraction Sulfide Fraction Residual Fraction

Total SEP Step 1 SEP Step 2 SEP Step 3 SEP Step 4 SEP Step 5 SEP Step 6 SEP Step 7
OU1-SS-SB311-0-1 10/3/2007 SB-311 0 1 Arsenic 17.6 1.8 U 4.9 J 1.8 U 2 0.76 12.2 1.6
OU1-SS-SB311-0-1 10/3/2007 SB-311 0 1 Cadmium 0.65 0.91 U 2.7 U 0.91 U 0.30 U 0.42 0.079 J 0.30 U
OU1-SS-SB311-0-1 10/3/2007 SB-311 0 1 Chromium 52.3 1.8 U 18.8 1.8 U 1 2.7 7.2 25.7
OU1-SS-SB311-0-1 10/3/2007 SB-311 0 1 Copper 17.9 4.7 U 14.2 U 4.7 U 8.3 2.9 4.5 1.3 J
OU1-SS-SB311-0-1 10/3/2007 SB-311 0 1 Lead 25.9 1.8 U 5.4 U 1.8 U 0.61 U 22.4 7.3 1.8
OU1-SS-SB311-0-1 10/3/2007 SB-311 0 1 Mercury 0.10 J 0.012 U 0.087 0.012 U 0.012 U 0.012 U 0.012 U 0.12 U
OU1-SS-SB311-0-1 10/3/2007 SB-311 0 1 Nickel 22.7 7.3 U 21.8 U 7.3 U 11.8 6.1 6.8 3.9
OU1-SS-SB311-0-1 10/3/2007 SB-311 0 1 Selenium 0.65 1.8 U 5.4 U 1.8 U 0.26 J 0.61 U 0.61 U 0.61
OU1-SS-SB311-0-1 10/3/2007 SB-311 0 1 Zinc 168 3.6 U 6.8 J 7.9 61 36.1 33.6 J 10.6 J

Notes:
J

U

End Depth (ft) Parameter

The analyte was positively identified; the associated 
numerical value is the approximate concentration of the 
analyte in the sample.

The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

Sample ID Date Collected Location Start Depth (ft)
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Appendix G-4-8
SEP Results for Deep Soil Samples Collected from the Plant Area

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois

Total Exchangeable 
Bound Fraction Organic Fraction Carbonate Fraction Non Crystalline 

Materials Fraction
Metal Hydroxide 
Bound Fraction Sulfide Fraction Residual Fraction

Total SEP Step 1 SEP Step 2 SEP Step 3 SEP Step 4 SEP Step 5 SEP Step 6 SEP Step 7
OU1-SS-SB313-2-4 10/3/2007 SB-313 2 4 Arsenic 5.5 1.7 U 5.1 U 1.7 U 0.57 U 0.23 J 1.1 1.2
OU1-SS-SB313-2-4 10/3/2007 SB-313 2 4 Cadmium 0.33 0.85 U 2.5 U 0.85 U 0.28 U 0.086 J 0.28 U 0.28 U
OU1-SS-SB313-2-4 10/3/2007 SB-313 2 4 Chromium 52.1 1.7 U 4.2 J 1.7 U 0.64 2.4 6.8 27.7
OU1-SS-SB313-2-4 10/3/2007 SB-313 2 4 Copper 7.9 4.4 U 13.2 U 4.4 U 1.3 J 2.3 0.82 J 1.5
OU1-SS-SB313-2-4 10/3/2007 SB-313 2 4 Lead 10.4 1.7 U 5.1 U 1.7 U 0.57 U 2.7 0.89 0.37 J
OU1-SS-SB313-2-4 10/3/2007 SB-313 2 4 Mercury 0.11 U 0.011 U 0.034 U 0.011 U 0.011 U 0.011 U 0.011 U 0.11 U
OU1-SS-SB313-2-4 10/3/2007 SB-313 2 4 Nickel 40.5 0.77 J 20.4 U 6.8 U 2.7 7.3 8.5 4.2
OU1-SS-SB313-2-4 10/3/2007 SB-313 2 4 Selenium 1.7 U 1.7 U 5.1 U 1.7 U 0.57 U 0.50 J 0.57 U 0.27 J
OU1-SS-SB313-2-4 10/3/2007 SB-313 2 4 Zinc 75.1 3.4 U 6.4 J 0.69 J 2.5 8.3 9.3 J 12.7
OU1-SS-SB317-2-4 10/3/2007 SB-317 2 4 Arsenic 19 1.8 U 5.4 U 1.8 U 4.1 3.4 3.6 1.8
OU1-SS-SB317-2-4 10/3/2007 SB-317 2 4 Cadmium 9.4 0.38 J 1.9 J 4.5 0.38 3.5 0.8 0.14 J
OU1-SS-SB317-2-4 10/3/2007 SB-317 2 4 Chromium 61.1 1.8 U 5.4 1.8 U 0.55 J 7.4 15.1 38.7
OU1-SS-SB317-2-4 10/3/2007 SB-317 2 4 Copper 54.3 4.7 U 14.1 U 4.9 19.2 15.2 5.8 2.7
OU1-SS-SB317-2-4 10/3/2007 SB-317 2 4 Lead 130 1.8 U 5.4 U 3.1 4.3 106 35.5 6.9
OU1-SS-SB317-2-4 10/3/2007 SB-317 2 4 Mercury 0.14 0.012 U 0.15 0.012 U 0.012 U 0.012 U 0.012 U 0.12 U
OU1-SS-SB317-2-4 10/3/2007 SB-317 2 4 Nickel 40 0.78 J 21.7 U 7.2 U 6 18.6 17.1 8
OU1-SS-SB317-2-4 10/3/2007 SB-317 2 4 Selenium 0.84 U 1.8 U 5.4 U 1.8 U 0.60 U 0.60 U 0.60 U 0.32 J
OU1-SS-SB317-2-4 10/3/2007 SB-317 2 4 Zinc 2480 11.7 8.7 J 296 1060 1060 216 J 73.3

Notes:
J

U

End Depth (ft) Parameter

The analyte was positively identified; the associated 
numerical value is the approximate concentration of the 
analyte in the sample.

The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

Sample ID Date Collected Location Start Depth (ft)
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Appendix G-4-8
SEP Results for Shallow Soil Samples Collected from the Slag Pile

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois

Total Exchangeable 
Bound Fraction Organic Fraction Carbonate Fraction Non Crystalline 

Materials Fraction
Metal Hydroxide 
Bound Fraction Sulfide Fraction Residual Fraction

Total SEP Step 1 SEP Step 2 SEP Step 3 SEP Step 4 SEP Step 5 SEP Step 6 SEP Step 7
OU1-SS-SB301-0-1 10/9/2007 MW-301H 0 1 Arsenic 117 2.0 U 6.0 U 2.0 U 8.5 17.3 74 8.9
OU1-SS-SB301-0-1 10/9/2007 MW-301H 0 1 Cadmium 75.7 7.9 34 11.2 3.2 18.7 11.8 5.4
OU1-SS-SB301-0-1 10/9/2007 MW-301H 0 1 Chromium 54.3 2.0 U 2.0 J 2.0 U 0.75 3.8 8.3 15.7
OU1-SS-SB301-0-1 10/9/2007 MW-301H 0 1 Copper 511 5.2 U 24.1 88 109 62.1 129 25.4
OU1-SS-SB301-0-1 10/9/2007 MW-301H 0 1 Lead 3140 3.1 38.6 453 278 1700 490 195
OU1-SS-SB301-0-1 10/9/2007 MW-301H 0 1 Mercury 14.1 0.013 U 10.2 0.013 U 0.013 U 0.16 0.24 0.13 U
OU1-SS-SB301-0-1 10/9/2007 MW-301H 0 1 Nickel 45.9 1.7 J 24.1 U 1.7 J 5.4 9.9 20.5 5.6
OU1-SS-SB301-0-1 10/9/2007 MW-301H 0 1 Selenium 1.8 2.0 U 6.0 U 2.0 U 0.67 U 0.68 J 0.8 0.8
OU1-SS-SB301-0-1 10/9/2007 MW-301H 0 1 Zinc 53,300 J 941 513 J 17800 3640 16600 17,000 J 6,800 J
OU1-SS-SB316-0-1 10/3/2007 SB-316 0 1 Arsenic 33.5 1.7 U 5.2 U 1.7 U 2.8 7.5 24.4 6
OU1-SS-SB316-0-1 10/3/2007 SB-316 0 1 Cadmium 42.8 1.1 7.7 12.4 1.8 13.3 10.1 4.6
OU1-SS-SB316-0-1 10/3/2007 SB-316 0 1 Chromium 56.7 1.7 U 12.1 2.3 1.9 6.8 35 31.1
OU1-SS-SB316-0-1 10/3/2007 SB-316 0 1 Copper 247 4.5 U 13.4 U 27.9 77 66.5 57.5 43.3
OU1-SS-SB316-0-1 10/3/2007 SB-316 0 1 Lead 1200 1.7 U 5.2 U 62.2 35 1180 344 66
OU1-SS-SB316-0-1 10/3/2007 SB-316 0 1 Mercury 0.97 0.011 U 1.3 0.016 0.011 U 0.011 U 0.011 U 0.11 U
OU1-SS-SB316-0-1 10/3/2007 SB-316 0 1 Nickel 44.9 0.84 J 20.6 U 0.73 J 9.9 15.2 33.6 12
OU1-SS-SB316-0-1 10/3/2007 SB-316 0 1 Selenium 1 1.7 U 5.2 U 1.7 U 0.36 J 0.58 0.40 J 0.7
OU1-SS-SB316-0-1 10/3/2007 SB-316 0 1 Zinc 21200 56.6 41.0 J 3520 5520 7500 4030 2620

OU1-SS-SLP415S-0908 8/13/2009 SLP-415 Arsenic 52.9 1.6 U 0.88 J 3.7 2.8 1.7 J 5.4 2.7
OU1-SS-SLP415S-0908 8/13/2009 SLP-415 Cadmium 4.7 J 0.27 J 1.6 0.98 3.9 0.81 J 1.8 0.18 J
OU1-SS-SLP415S-0908 8/13/2009 SLP-415 Chromium 67 1.6 U 1.6 U 0.32 J 2.6 4.7 U 11.6 34.5
OU1-SS-SLP415S-0908 8/13/2009 SLP-415 Copper 1070 4.1 U 89.6 253 219 37.9 93 115
OU1-SS-SLP415S-0908 8/13/2009 SLP-415 Lead 111 1.6 U 42.8 21 93.4 4.7 U 15.3 6
OU1-SS-SLP415S-0908 8/13/2009 SLP-415 Mercury 0.49 0.010 U 0.010 U 0.010 U 0.51 0.12 0.0096 J 0.10 U
OU1-SS-SLP415S-0908 8/13/2009 SLP-415 Nickel 56.3 4.3 J 2.0 J 9.1 8.9 18.7 U 16.1 16
OU1-SS-SLP415S-0908 8/13/2009 SLP-415 Selenium 4.5 U 1.6 U 1.6 U 0.52 U 0.52 U 4.7 U 1.1 U 1.8 U
OU1-SS-SLP415S-0908 8/13/2009 SLP-415 Zinc 2,480 J 4.4 530 J 697 898 J 125 288 338

Notes:
J

U

End Depth (ft) Parameter

The analyte was positively identified; the 
associated numerical value is the approximate 
concentration of the analyte in the sample.

The analyte was analyzed for, but was not 
detected above the reported sample 
quantitation limit.

Sample ID Date Collected Location Start Depth (ft)
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Appendix G-4-8
SEP Results for Deep Soil Samples Collected from the Slag Pile

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois

Total Exchangeable 
Bound Fraction Organic Fraction Carbonate Fraction Non Crystalline 

Materials Fraction
Metal Hydroxide 
Bound Fraction Sulfide Fraction Residual Fraction

Total SEP Step 1 SEP Step 2 SEP Step 3 SEP Step 4 SEP Step 5 SEP Step 6 SEP Step 7
OU1-SS-SB302-10.5-11.5 10/9/2007 SB-302 10.5 11.5 Arsenic 32.7 1.9 U 2.1 J 1.9 U 2.1 5.2 14.7 3.1
OU1-SS-SB302-10.5-11.5 10/9/2007 SB-302 10.5 11.5 Cadmium 47.2 14.9 6 19.9 2.2 7.8 1.1 0.37
OU1-SS-SB302-10.5-11.5 10/9/2007 SB-302 10.5 11.5 Chromium 52.1 1.9 U 5.1 J 1.9 U 0.18 J 4.5 11 28.5
OU1-SS-SB302-10.5-11.5 10/9/2007 SB-302 10.5 11.5 Copper 53.6 4.9 U 14.7 U 3.0 J 6.4 11.9 10.4 17.2
OU1-SS-SB302-10.5-11.5 10/9/2007 SB-302 10.5 11.5 Lead 68.8 1.9 U 5.7 U 1.9 U 4.2 44.7 11.3 6.5
OU1-SS-SB302-10.5-11.5 10/9/2007 SB-302 10.5 11.5 Mercury 0.13 U 0.013 U 0.038 U 0.013 U 0.013 U 0.013 U 0.013 U 0.13 U
OU1-SS-SB302-10.5-11.5 10/9/2007 SB-302 10.5 11.5 Nickel 73.3 2.2 J 22.7 U 1.0 J 2.3 J 25.5 20.5 13.4
OU1-SS-SB302-10.5-11.5 10/9/2007 SB-302 10.5 11.5 Selenium 0.63 U 1.9 U 5.7 U 1.9 U 0.63 U 0.39 J 0.63 U 0.64
OU1-SS-SB302-10.5-11.5 10/9/2007 SB-302 10.5 11.5 Zinc 4350 785 7.8 J 1030 1180 628 262 J 192 J
OU1-SS-SB303-108-109 10/11/2007 MW-303H 108 109 Arsenic 11.7 1.7 U 5.0 U 1.7 U 0.61 0.25 J 9.3 1.1
OU1-SS-SB303-108-109 10/11/2007 MW-303H 108 109 Cadmium 4.6 0.84 U 0.42 J 2 0.28 U 1.5 0.51 0.085 J
OU1-SS-SB303-108-109 10/11/2007 MW-303H 108 109 Chromium 27.2 1.7 U 4.4 J 1.7 U 0.18 J 0.72 11 96.8
OU1-SS-SB303-108-109 10/11/2007 MW-303H 108 109 Copper 17.4 4.4 U 13.1 U 2.2 J 5.1 2 5.8 1.3 J
OU1-SS-SB303-108-109 10/11/2007 MW-303H 108 109 Lead 12.8 1.7 U 5.0 U 0.96 J 0.56 U 6.5 6.3 2.2
OU1-SS-SB303-108-109 10/11/2007 MW-303H 108 109 Mercury 0.11 U 0.011 U 0.034 0.011 U 0.011 U 0.011 U 0.011 U 0.11 U
OU1-SS-SB303-108-109 10/11/2007 MW-303H 108 109 Nickel 25.7 0.76 J 2.1 J 4.6 J 2.4 5.1 14.2 9.4
OU1-SS-SB303-108-109 10/11/2007 MW-303H 108 109 Selenium 1.6 1.7 U 4.3 J 1.7 U 0.56 U 0.43 J 0.35 J 1.3
OU1-SS-SB303-108-109 10/11/2007 MW-303H 108 109 Zinc 129 J 3.4 U 6.0 J 8.3 9.1 20.4 63.5 J 6.5 J
OU1-SS-SB303-89-90 10/11/2007 MW-303H 89 90 Arsenic 8.5 2.1 U 6.2 U 2.1 U 1.1 1.1 4.3 3.4
OU1-SS-SB303-89-90 10/11/2007 MW-303H 89 90 Cadmium 737 0.76 J 348 56 6.9 85.6 18.8 21
OU1-SS-SB303-89-90 10/11/2007 MW-303H 89 90 Chromium 115 2.1 U 5.5 J 2.1 U 0.98 8.3 14.1 80.2
OU1-SS-SB303-89-90 10/11/2007 MW-303H 89 90 Copper 402 5.4 U 14.0 J 119 72.2 29.7 83.6 23.1
OU1-SS-SB303-89-90 10/11/2007 MW-303H 89 90 Lead 148 2.1 U 6.2 U 5.5 4.7 57.4 30.3 628
OU1-SS-SB303-89-90 10/11/2007 MW-303H 89 90 Mercury 0.48 0.014 U 0.39 0.014 U 0.014 U 0.0083 J 0.032 0.14 U
OU1-SS-SB303-89-90 10/11/2007 MW-303H 89 90 Nickel 101 2.9 J 2.4 J 16.8 12.8 12.6 33.3 12.8
OU1-SS-SB303-89-90 10/11/2007 MW-303H 89 90 Selenium 11.3 2.1 U 5.5 J 2.1 U 0.32 J 0.66 J 2.7 0.96
OU1-SS-SB303-89-90 10/11/2007 MW-303H 89 90 Zinc 6,680 J 236 195 J 1700 2050 1830 497 J 177 J
OU1-SS-SB304-58-59 10/10/2007 MW-304S 58 59 Arsenic 9.9 1.7 U 5.2 U 1.7 U 1.3 0.59 1.5 11.2
OU1-SS-SB304-58-59 10/10/2007 MW-304S 58 59 Cadmium 90.9 2.2 5.4 49.5 2.6 10.7 4.5 15.9
OU1-SS-SB304-58-59 10/10/2007 MW-304S 58 59 Chromium 38.1 1.7 U 2.4 J 1.7 U 0.43 J 2.1 7.4 33.5
OU1-SS-SB304-58-59 10/10/2007 MW-304S 58 59 Copper 428 4.5 U 13.4 U 67.2 85.4 49.7 71.7 95.4
OU1-SS-SB304-58-59 10/10/2007 MW-304S 58 59 Lead 284 1.7 U 5.2 U 8.2 6.6 69.4 80.5 208
OU1-SS-SB304-58-59 10/10/2007 MW-304S 58 59 Mercury 0.11 U 0.011 U 0.034 U 0.011 U 0.011 U 0.011 U 0.011 U 0.11 U
OU1-SS-SB304-58-59 10/10/2007 MW-304S 58 59 Nickel 49.4 1.2 J 20.6 U 3.2 J 6.3 5.5 10.8 16.8
OU1-SS-SB304-58-59 10/10/2007 MW-304S 58 59 Selenium 0.77 U 1.7 U 5.2 U 1.7 U 0.57 U 0.49 J 0.57 U 0.57 U
OU1-SS-SB304-58-59 10/10/2007 MW-304S 58 59 Zinc 21,000 J 11.6 27.9 J 4250 3450 2350 2,160 J 2,880 J

Notes:
J

U

End Depth (ft) Parameter

The analyte was positively identified; the 
associated numerical value is the approximate 
concentration of the analyte in the sample.

The analyte was analyzed for, but was not 
detected above the reported sample 
quantitation limit.

Sample ID Date Collected Location Start Depth (ft)
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Appendix G-4-8
SEP Results for Shallow Soil Samples Collected from the Slag Pile

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois

Total Exchangeable 
Bound Fraction Organic Fraction Carbonate Fraction Non Crystalline 

Materials Fraction
Metal Hydroxide 
Bound Fraction Sulfide Fraction Residual Fraction

Total SEP Step 1 SEP Step 2 SEP Step 3 SEP Step 4 SEP Step 5 SEP Step 6 SEP Step 7
OU1-SS-SB301-0-1 10/9/2007 MW-301H 0 1 Arsenic 117 2.0 U 6.0 U 2.0 U 8.5 17.3 74 8.9
OU1-SS-SB301-0-1 10/9/2007 MW-301H 0 1 Cadmium 75.7 7.9 34 11.2 3.2 18.7 11.8 5.4
OU1-SS-SB301-0-1 10/9/2007 MW-301H 0 1 Chromium 54.3 2.0 U 2.0 J 2.0 U 0.75 3.8 8.3 15.7
OU1-SS-SB301-0-1 10/9/2007 MW-301H 0 1 Copper 511 5.2 U 24.1 88 109 62.1 129 25.4
OU1-SS-SB301-0-1 10/9/2007 MW-301H 0 1 Lead 3140 3.1 38.6 453 278 1700 490 195
OU1-SS-SB301-0-1 10/9/2007 MW-301H 0 1 Mercury 14.1 0.013 U 10.2 0.013 U 0.013 U 0.16 0.24 0.13 U
OU1-SS-SB301-0-1 10/9/2007 MW-301H 0 1 Nickel 45.9 1.7 J 24.1 U 1.7 J 5.4 9.9 20.5 5.6
OU1-SS-SB301-0-1 10/9/2007 MW-301H 0 1 Selenium 1.8 2.0 U 6.0 U 2.0 U 0.67 U 0.68 J 0.8 0.8
OU1-SS-SB301-0-1 10/9/2007 MW-301H 0 1 Zinc 53,300 J 941 513 J 17800 3640 16600 17,000 J 6,800 J
OU1-SS-SB316-0-1 10/3/2007 SB-316 0 1 Arsenic 33.5 1.7 U 5.2 U 1.7 U 2.8 7.5 24.4 6
OU1-SS-SB316-0-1 10/3/2007 SB-316 0 1 Cadmium 42.8 1.1 7.7 12.4 1.8 13.3 10.1 4.6
OU1-SS-SB316-0-1 10/3/2007 SB-316 0 1 Chromium 56.7 1.7 U 12.1 2.3 1.9 6.8 35 31.1
OU1-SS-SB316-0-1 10/3/2007 SB-316 0 1 Copper 247 4.5 U 13.4 U 27.9 77 66.5 57.5 43.3
OU1-SS-SB316-0-1 10/3/2007 SB-316 0 1 Lead 1200 1.7 U 5.2 U 62.2 35 1180 344 66
OU1-SS-SB316-0-1 10/3/2007 SB-316 0 1 Mercury 0.97 0.011 U 1.3 0.016 0.011 U 0.011 U 0.011 U 0.11 U
OU1-SS-SB316-0-1 10/3/2007 SB-316 0 1 Nickel 44.9 0.84 J 20.6 U 0.73 J 9.9 15.2 33.6 12
OU1-SS-SB316-0-1 10/3/2007 SB-316 0 1 Selenium 1 1.7 U 5.2 U 1.7 U 0.36 J 0.58 0.40 J 0.7
OU1-SS-SB316-0-1 10/3/2007 SB-316 0 1 Zinc 21200 56.6 41.0 J 3520 5520 7500 4030 2620

OU1-SS-SLP415S-0908 8/13/2009 SLP-415 Arsenic 52.9 1.6 U 0.88 J 3.7 2.8 1.7 J 5.4 2.7
OU1-SS-SLP415S-0908 8/13/2009 SLP-415 Cadmium 4.7 J 0.27 J 1.6 0.98 3.9 0.81 J 1.8 0.18 J
OU1-SS-SLP415S-0908 8/13/2009 SLP-415 Chromium 67 1.6 U 1.6 U 0.32 J 2.6 4.7 U 11.6 34.5
OU1-SS-SLP415S-0908 8/13/2009 SLP-415 Copper 1070 4.1 U 89.6 253 219 37.9 93 115
OU1-SS-SLP415S-0908 8/13/2009 SLP-415 Lead 111 1.6 U 42.8 21 93.4 4.7 U 15.3 6
OU1-SS-SLP415S-0908 8/13/2009 SLP-415 Mercury 0.49 0.010 U 0.010 U 0.010 U 0.51 0.12 0.0096 J 0.10 U
OU1-SS-SLP415S-0908 8/13/2009 SLP-415 Nickel 56.3 4.3 J 2.0 J 9.1 8.9 18.7 U 16.1 16
OU1-SS-SLP415S-0908 8/13/2009 SLP-415 Selenium 4.5 U 1.6 U 1.6 U 0.52 U 0.52 U 4.7 U 1.1 U 1.8 U
OU1-SS-SLP415S-0908 8/13/2009 SLP-415 Zinc 2,480 J 4.4 530 J 697 898 J 125 288 338

Notes:
J

U

End Depth (ft) Parameter

The analyte was positively identified; the 
associated numerical value is the approximate 
concentration of the analyte in the sample.

The analyte was analyzed for, but was not 
detected above the reported sample 
quantitation limit.

Sample ID Date Collected Location Start Depth (ft)
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Appendix G-4-8
SEP Results for Deep Soil Samples Collected from the Slag Pile

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois

Total Exchangeable 
Bound Fraction Organic Fraction Carbonate Fraction Non Crystalline 

Materials Fraction
Metal Hydroxide 
Bound Fraction Sulfide Fraction Residual Fraction

Total SEP Step 1 SEP Step 2 SEP Step 3 SEP Step 4 SEP Step 5 SEP Step 6 SEP Step 7
OU1-SS-SB302-10.5-11.5 10/9/2007 SB-302 10.5 11.5 Arsenic 32.7 1.9 U 2.1 J 1.9 U 2.1 5.2 14.7 3.1
OU1-SS-SB302-10.5-11.5 10/9/2007 SB-302 10.5 11.5 Cadmium 47.2 14.9 6 19.9 2.2 7.8 1.1 0.37
OU1-SS-SB302-10.5-11.5 10/9/2007 SB-302 10.5 11.5 Chromium 52.1 1.9 U 5.1 J 1.9 U 0.18 J 4.5 11 28.5
OU1-SS-SB302-10.5-11.5 10/9/2007 SB-302 10.5 11.5 Copper 53.6 4.9 U 14.7 U 3.0 J 6.4 11.9 10.4 17.2
OU1-SS-SB302-10.5-11.5 10/9/2007 SB-302 10.5 11.5 Lead 68.8 1.9 U 5.7 U 1.9 U 4.2 44.7 11.3 6.5
OU1-SS-SB302-10.5-11.5 10/9/2007 SB-302 10.5 11.5 Mercury 0.13 U 0.013 U 0.038 U 0.013 U 0.013 U 0.013 U 0.013 U 0.13 U
OU1-SS-SB302-10.5-11.5 10/9/2007 SB-302 10.5 11.5 Nickel 73.3 2.2 J 22.7 U 1.0 J 2.3 J 25.5 20.5 13.4
OU1-SS-SB302-10.5-11.5 10/9/2007 SB-302 10.5 11.5 Selenium 0.63 U 1.9 U 5.7 U 1.9 U 0.63 U 0.39 J 0.63 U 0.64
OU1-SS-SB302-10.5-11.5 10/9/2007 SB-302 10.5 11.5 Zinc 4350 785 7.8 J 1030 1180 628 262 J 192 J
OU1-SS-SB303-108-109 10/11/2007 MW-303H 108 109 Arsenic 11.7 1.7 U 5.0 U 1.7 U 0.61 0.25 J 9.3 1.1
OU1-SS-SB303-108-109 10/11/2007 MW-303H 108 109 Cadmium 4.6 0.84 U 0.42 J 2 0.28 U 1.5 0.51 0.085 J
OU1-SS-SB303-108-109 10/11/2007 MW-303H 108 109 Chromium 27.2 1.7 U 4.4 J 1.7 U 0.18 J 0.72 11 96.8
OU1-SS-SB303-108-109 10/11/2007 MW-303H 108 109 Copper 17.4 4.4 U 13.1 U 2.2 J 5.1 2 5.8 1.3 J
OU1-SS-SB303-108-109 10/11/2007 MW-303H 108 109 Lead 12.8 1.7 U 5.0 U 0.96 J 0.56 U 6.5 6.3 2.2
OU1-SS-SB303-108-109 10/11/2007 MW-303H 108 109 Mercury 0.11 U 0.011 U 0.034 0.011 U 0.011 U 0.011 U 0.011 U 0.11 U
OU1-SS-SB303-108-109 10/11/2007 MW-303H 108 109 Nickel 25.7 0.76 J 2.1 J 4.6 J 2.4 5.1 14.2 9.4
OU1-SS-SB303-108-109 10/11/2007 MW-303H 108 109 Selenium 1.6 1.7 U 4.3 J 1.7 U 0.56 U 0.43 J 0.35 J 1.3
OU1-SS-SB303-108-109 10/11/2007 MW-303H 108 109 Zinc 129 J 3.4 U 6.0 J 8.3 9.1 20.4 63.5 J 6.5 J
OU1-SS-SB303-89-90 10/11/2007 MW-303H 89 90 Arsenic 8.5 2.1 U 6.2 U 2.1 U 1.1 1.1 4.3 3.4
OU1-SS-SB303-89-90 10/11/2007 MW-303H 89 90 Cadmium 737 0.76 J 348 56 6.9 85.6 18.8 21
OU1-SS-SB303-89-90 10/11/2007 MW-303H 89 90 Chromium 115 2.1 U 5.5 J 2.1 U 0.98 8.3 14.1 80.2
OU1-SS-SB303-89-90 10/11/2007 MW-303H 89 90 Copper 402 5.4 U 14.0 J 119 72.2 29.7 83.6 23.1
OU1-SS-SB303-89-90 10/11/2007 MW-303H 89 90 Lead 148 2.1 U 6.2 U 5.5 4.7 57.4 30.3 628
OU1-SS-SB303-89-90 10/11/2007 MW-303H 89 90 Mercury 0.48 0.014 U 0.39 0.014 U 0.014 U 0.0083 J 0.032 0.14 U
OU1-SS-SB303-89-90 10/11/2007 MW-303H 89 90 Nickel 101 2.9 J 2.4 J 16.8 12.8 12.6 33.3 12.8
OU1-SS-SB303-89-90 10/11/2007 MW-303H 89 90 Selenium 11.3 2.1 U 5.5 J 2.1 U 0.32 J 0.66 J 2.7 0.96
OU1-SS-SB303-89-90 10/11/2007 MW-303H 89 90 Zinc 6,680 J 236 195 J 1700 2050 1830 497 J 177 J
OU1-SS-SB304-58-59 10/10/2007 MW-304S 58 59 Arsenic 9.9 1.7 U 5.2 U 1.7 U 1.3 0.59 1.5 11.2
OU1-SS-SB304-58-59 10/10/2007 MW-304S 58 59 Cadmium 90.9 2.2 5.4 49.5 2.6 10.7 4.5 15.9
OU1-SS-SB304-58-59 10/10/2007 MW-304S 58 59 Chromium 38.1 1.7 U 2.4 J 1.7 U 0.43 J 2.1 7.4 33.5
OU1-SS-SB304-58-59 10/10/2007 MW-304S 58 59 Copper 428 4.5 U 13.4 U 67.2 85.4 49.7 71.7 95.4
OU1-SS-SB304-58-59 10/10/2007 MW-304S 58 59 Lead 284 1.7 U 5.2 U 8.2 6.6 69.4 80.5 208
OU1-SS-SB304-58-59 10/10/2007 MW-304S 58 59 Mercury 0.11 U 0.011 U 0.034 U 0.011 U 0.011 U 0.011 U 0.011 U 0.11 U
OU1-SS-SB304-58-59 10/10/2007 MW-304S 58 59 Nickel 49.4 1.2 J 20.6 U 3.2 J 6.3 5.5 10.8 16.8
OU1-SS-SB304-58-59 10/10/2007 MW-304S 58 59 Selenium 0.77 U 1.7 U 5.2 U 1.7 U 0.57 U 0.49 J 0.57 U 0.57 U
OU1-SS-SB304-58-59 10/10/2007 MW-304S 58 59 Zinc 21,000 J 11.6 27.9 J 4250 3450 2350 2,160 J 2,880 J

Notes:
J

U

End Depth (ft) Parameter

The analyte was positively identified; the 
associated numerical value is the approximate 
concentration of the analyte in the sample.

The analyte was analyzed for, but was not 
detected above the reported sample 
quantitation limit.

Sample ID Date Collected Location Start Depth (ft)
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Appendix G-4-9
Metals and Cyanide Results for Groundwater Samples Collected from the Plant Area

Matthiessen and Hegeler Zinc Company Site
Location ID G-02 G-02 G-05 G-05 G-101 G-101 G-101 G-101 G-103 G-103 G-103 G-103 G-106

Sample ID G-02 G-02 G-05 G-05 G101 G101 G101 G101 G103 G103 G103 G103 G106
Date 11/15/1993 11/15/1993 11/15/1993 11/15/1993 10/1/1992 11/1/1991 11/15/1993 11/15/1993 10/1/1992 11/1/1991 11/15/1993 11/15/1993 10/1/1992

Units µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L
Total or Dissolved D T D T T T D T T T D T T

Analyte CAS # Tapwater RSL 
(µg/L) MCL (µg/L)

Aluminum 7429-90-5 37,000 NS 100 U 996 100 U 6310 NM 48,300 100 U 100 U NM 123,000 100 U 100 U NM
Antimony 7440-36-0 15 6 25.0 U 25.0 U 25.0 U 25.0 U NM 25.0 U 25.0 U 25.0 U NM 25.0 U 25.0 U 25.0 U NM
Arsenic 7440-38-2 0.045 10 1.3 1.0 U 2.6 J 5.5 J 3 21.1 2.0 J 1.2 J 3 7.1 J 3 1 6
Barium 7440-39-3 7,300 2,000 39.8 55.2 47.8 J 134 100 U 362 17.8 J 18.2 J 2,180 2,530 18.6 23.7 320
Beryllium 7440-41-7 73 4 1.0 U 1.0 U 1.0 U 1.0 U NM 2.0 J 1.0 U 1.0 U NM 13 1.0 U 1.0 U NM
Cadmium 7440-43-9 18 5 4.0 U 4.0 U 5.3 25.5 5.0 U 37 4.0 U 4.0 U 12 19 4.0 U 4.0 U 46
Chromium 7440-47-3 NS 100** 5.0 U 5.7 5.0 U 7.7 J 13 57 5.0 U 5.0 U 163 248 5.0 U 5.0 U 65
Cobalt 7440-48-4 11 NS 20.3 19 13.9 J 22.4 J NM 47.0 J 5.0 U 5.0 U NM 71.1 5.0 U 5.0 U NM
Copper 7440-50-8 1,500 1,300 77 31.1 5.0 U 94 NM 100 9.9 J 13.4 NM 249 5.0 U 5.0 U NM
Cyanide 57-12-5 730 200 NM 6.2 U NM 5.0 U NM 8.3 U NM 6.2 U NM 5.0 U NM 5.0 U NM
Iron 7439-89-6 26,000 NS 75.0 U 838 597 11200 NM 33,800 75.0 U 75.0 U NM 208,000 75.0 U 75.0 U NM
Lead 7439-92-1 NS 15 2 5.8 291 2,180 38 614 11.3 11 45 20.0 U 3.2 5.0 U 130
Manganese 7439-96-5 880 NS 4,370 3,830 3,150 3,240 NM 3,700 23.7 26.3 NM 14,400 460 433 NM
Mercury 7439-97-6 0.57 2 0.20 U 0.20 U 0.20 U 12.9 0.20 U 1.6 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U
Nickel 7440-02-0 730 NS 38.7 41.3 13.6 J 38 NM 75 11.0 J 13.6 J NM 207 10.8 12 NM
Selenium 7782-49-2 180 50 5.0 U 5.0 U 5.0 U 5.0 U 2.0 U 20.0 U 5.0 U 5.0 U 2.0 U 20.0 U 5.0 U 5.0 U 2.0 U
Silver 7440-22-4 180 NS 5.0 U 5.0 U 5.0 U 5.0 U 10.0 U 9.0 U 5.0 U 5.0 U 33 9.0 U 5.0 U 5.0 U 55
Thallium 7440-28-0 2.4++ 2 1.0 U 1.0 U 1.0 U 1.0 U NM 3.0 U 1.0 U 1.0 U NM 3.0 U 1.0 U 1.0 U NM
Vanadium 7440-62-2 180 NS 5.0 U 5.0 U 5.0 U 15.0 J NM 62 5.0 U 5.0 U NM 253 5.0 U 5.0 U NM
Zinc 7440-66-6 11,000 NS 538 305 3,280 6 NM 3,320 216 229 NM 3,640 180 175 NM

Notes:
Exceedance of Tapwater RSL and/or MCL

1,000 Bold indicates a detection
J Estimated
U Non-Detect

NM Not Measured
NS No applicable standard
T Total
D Dissolved
** Screening value for total chromium is based on April 2009 US EPA RSL.
++ Screening value for thallium is based on April 2009 US EPA RSL.
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Appendix G-4-9
Metals and Cyanide Results for Groundwater Samples Collected from the Plant Area

Matthiessen and Hegeler Zinc Company Site
Location ID

Sample ID
Date

Units
Total or Dissolved

Analyte CAS # Tapwater RSL 
(µg/L) MCL (µg/L)

Aluminum 7429-90-5 37,000 NS
Antimony 7440-36-0 15 6
Arsenic 7440-38-2 0.045 10
Barium 7440-39-3 7,300 2,000
Beryllium 7440-41-7 73 4
Cadmium 7440-43-9 18 5
Chromium 7440-47-3 NS 100**
Cobalt 7440-48-4 11 NS
Copper 7440-50-8 1,500 1,300
Cyanide 57-12-5 730 200
Iron 7439-89-6 26,000 NS
Lead 7439-92-1 NS 15
Manganese 7439-96-5 880 NS
Mercury 7439-97-6 0.57 2
Nickel 7440-02-0 730 NS
Selenium 7782-49-2 180 50
Silver 7440-22-4 180 NS
Thallium 7440-28-0 2.4++ 2
Vanadium 7440-62-2 180 NS
Zinc 7440-66-6 11,000 NS

Notes:
Exceedance of Tapwater RSL and/or MCL

1,000 Bold indicates a detection
J Estimated
U Non-Detect

NM Not Measured
NS No applicable standard
T Total
D Dissolved
** Screening value for total chromium is based on April 2009 US EPA RSL
++ Screening value for thallium is based on April 2009 US EPA RSL.

G-106 G-106 G-106 G-02 G-101 G-101 G-103 G-106
G106 G106 G106 OU1-GW-G-02-0712 OU1-GW-G-101-0712 OU1-GW-G-101-0712 OU1-GW-G-103-0712 OU1-GW-G-106-0712

11/1/1991 11/16/1993 11/16/1993 12/5/2007 12/5/2007 12/6/2007 12/3/2007 12/4/2007
µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L

T D T T T D T D

55,000 100 U 100 U 1430 260 36.4 U 100 U 100 U
25.0 U 25.0 U 25.0 U 0.39 U 0.39 U 0.39 U 5.0 U 5.0 U
8.4 J 7.6 2.5 1.1 J 0.52 U 1.9 J 5.0 U 5.0 U
384 22.3 17.2 37.6 32.9 33.1 27.3 20.1

5.0 J 1.0 U 1.0 U 0.48 U 0.48 U 0.48 U 5.0 U 5.0 U
35 4.0 U 5.6 2.1 J 0.21 U 0.21 U 5.0 U 45.7

121 5.0 U 5.0 U 417 1.5 J 1.2 J 15.0 U 15.0 U
74 16.1 12.4 22.6 2.0 J 2.1 J 5.0 U 8.2

385 5.0 U 5.0 U 13.7 6.7 6.3 5.0 U 5.6
5.0 U NM 5.0 U NM 10.0 U NM 10.0 U NM

84,600 3210 3050 2450 151 21.6 U 288 947
605 5.2 U 9.6 2.4 J 0.74 J 0.60 U 5.0 U 5.0 U

9,110 6,550 6,240 5,690 6.8 J 1.1 J 1,900 1,960
0.20 U 0.20 U 0.20 U 0.028 U 0.028 U 0.028 U 0.20 U 0.20 U

116 22.5 22.2 385 18.7 21.3 25.2 63
20.0 U 5.0 U 5.0 U 0.74 U 0.74 U 6.2 5.0 U 5.0 U
9.0 U 5.0 U 5.0 U 6.7 J 3.7 U 3.7 U 10.0 U 10.0 U

30.0 U 1.0 U 1.0 U 0.38 U 0.45 J 0.38 U 5.0 U 5.0 U
19.0 J 5.0 U 5.0 U 1.0 U 1.0 U 1.0 U 5.0 U 5.0 U
17,100 11,000 10,200 1,010 19.9 J 10.7 J 180 15,300
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Appendix G-4-9
Metals and Cyanide Results for Groundwater Samples Collected from the Plant Area

Matthiessen and Hegeler Zinc Company Site
Location ID

Sample ID
Date

Units
Total or Dissolved

Analyte CAS # Tapwater RSL 
(µg/L) MCL (µg/L)

Aluminum 7429-90-5 37,000 NS
Antimony 7440-36-0 15 6
Arsenic 7440-38-2 0.045 10
Barium 7440-39-3 7,300 2,000
Beryllium 7440-41-7 73 4
Cadmium 7440-43-9 18 5
Chromium 7440-47-3 NS 100**
Cobalt 7440-48-4 11 NS
Copper 7440-50-8 1,500 1,300
Cyanide 57-12-5 730 200
Iron 7439-89-6 26,000 NS
Lead 7439-92-1 NS 15
Manganese 7439-96-5 880 NS
Mercury 7439-97-6 0.57 2
Nickel 7440-02-0 730 NS
Selenium 7782-49-2 180 50
Silver 7440-22-4 180 NS
Thallium 7440-28-0 2.4++ 2
Vanadium 7440-62-2 180 NS
Zinc 7440-66-6 11,000 NS

Notes:
Exceedance of Tapwater RSL and/or MCL

1,000 Bold indicates a detection
J Estimated
U Non-Detect

NM Not Measured
NS No applicable standard
T Total
D Dissolved
** Screening value for total chromium is based on April 2009 US EPA RSL
++ Screening value for thallium is based on April 2009 US EPA RSL.

G-106 MW-A MW-A MW-A
OU1-GW-G-106-0712 OU1-GW-MW404-0712 OU1-GW-MW-A-0712 OU1-GW-MW-A-0712

12/4/2007 12/5/2007 12/5/2007 12/5/2007
µg/L µg/L µg/L µg/L

T T D T

100 U 36.4 U 36.4 U 36.4 U
5.0 U 0.39 U 0.39 U 0.39 U
5.0 U 0.52 U 1.3 J 0.52 U
20.4 15.4 15.3 15.5
5.0 U 0.48 U 0.48 U 0.48 U
47.9 81.8 82.4 81.5

15.0 U 1.1 U 1.1 U 1.1 U
8.6 4.7 J 4.7 J 4.5 J

5.0 U 6.4 6.5 6.3
10.0 U 10.0 U NM 10.0 U

889 1510 1500 1530
5.0 U 0.60 U 0.60 U 0.60 U
1,890 4,550 4,540 4,470
0.20 U 0.028 U 0.028 U 0.028 U
62.3 84.9 97.4 80.6
5.0 U 1.6 J 6.2 1.2 J

10.0 U 7.8 J 7.8 J 8.6 J
5.0 U 0.38 U 0.38 U 0.38 U
5.0 U 1.0 U 1.0 U 1.0 U

14,300 16,300 16,100 16,200
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Appendix G-4-9
Metals and Cyanide Results for Groundwater Samples Collected from the Slag Pile

Matthiessen and Hegeler Zinc Company Site

Location ID MW-1 MW-1 MW-1 MW-1 MW-1 MW-2 MW-2 MW-2 MW-2 ISW-001 ISW-001
Sample ID MW-1 MW-1 MW-1 MW-1 MW-1-Dup MW-2 MW-2 MW-2 MW-2 OU1-GW-ISW001-0906 OU1-GW-ISW001-0906

Date 10/1/1992 11/16/1993 11/16/1993 11/5/1994 11/5/1994 10/1/1992 11/16/1993 11/16/1993 11/9/1994 6/19/2009 6/19/2009
Units µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L

Total or Dissolved T D T T T T D T T D T

Analyte CAS # Tapwater 
RSL (µg/L) MCL (µg/L)

Aluminum 7429-90-5 37,000 NS NM 479 3740 NM NM NM 780 25,800 NM 100 U 1,150
Antimony 7440-36-0 15 6 NM 25.0 U 25.0 U NM NM NM 25.0 U 25.0 U NM 60.0 U 60.0 U
Arsenic 7440-38-2 0.045 10 3 5.6 9 NM NM 19 7 22 NM 7 11
Barium 7440-39-3 7,300 2,000 350 41.7 85.1 24.3 J 24.2 J 480 28 1,080 33.8 J 123 135
Beryllium 7440-41-7 73 4 NM 1.0 U 1.0 U NM NM NM 1.0 U 4 NM 1.0 U 1.0 U
Cadmium 7440-43-9 18 5 15 12.1 28.9 13.9 12.5 11 4.0 U 51 3.0 U 1.0 U 13
Chromium 7440-47-3 NS 100** 22 5.0 U 5.0 U 5.0 U 5.0 U 79 5.0 U 77 5.0 U 2.0 U 5
Cobalt 7440-48-4 11 NS NM 8.2 8.2 NM NM NM 30 101 NM 16 16
Copper 7440-50-8 1,500 1,300 NM 5.0 U 21.7 NM NM NM 7 3,120 NM 1 101
Cyanide 57-12-5 730 200 NM NM 6.2 U 8.5 6.2 U NM NM 5.0 U 6.7 NM NM
Iron 7439-89-6 26,000 NS NM 1160 7280 3910 4450 NM 3,910 137,000 5,900 5,130 8,340
Lead 7439-92-1 NS 15 22 10.8 31.3 5.0 U 5.0 U 110 24.5 303 5.0 U 1.0 U* 53.9
Manganese 7439-96-5 880 NS NM 7,700 6,580 9,800 10,800 NM 4,020 16,900 2,650 1,220 1,060
Mercury 7439-97-6 0.57 2 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 2.1 0.20 U 0.20 U 0.47
Nickel 7440-02-0 730 NS NM 14.9 30.1 47.1 29.0 J NM 14.7 212 37.7 J 20 21.8
Selenium 7782-49-2 180 50 2 5.0 U 5.0 U NM NM 2 5.0 U 5.0 U NM 2.0 U 2.0 U
Silver 7440-22-4 180 NS 18 5.0 U 5.0 U NM NM 38 5.0 U 5.0 U NM 10.0 U 10.0 U
Thallium 7440-28-0 2.4++ 2 NM 1.0 U 1.0 U NM NM NM 1.0 U 1.3 NM 1.0 U 1.0 U
Vanadium 7440-62-2 180 NS NM 6.8 15.9 NM NM NM 5.0 U 155 NM 1.0 U 2
Zinc 7440-66-6 11,000 NS NM 5,090 7,200 8,370 8,280 NM 2,270 26,400 1,130 58.9 472

Notes:
Exceedance of Tapwater RSL and/or MCL

1,000 Bold indicates a detection
J Estimated
U Non-Detect

NM Not Measured
NS No applicable standard
T Total
D Dissolved
** Screening value for total chromium is based on April 2009 US EPA RSL.
++ Screening value for thallium is based on April 2009 US EPA RSL.
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Appendix G-4-9
Metals and Cyanide Results for Groundwater Samples Collected from the Slag Pile

Matthiessen and Hegeler Zinc Company Site

Location ID
Sample ID

Date
Units

Total or Dissolved

Analyte CAS # Tapwater 
RSL (µg/L) MCL (µg/L)

Aluminum 7429-90-5 37,000 NS
Antimony 7440-36-0 15 6
Arsenic 7440-38-2 0.045 10
Barium 7440-39-3 7,300 2,000
Beryllium 7440-41-7 73 4
Cadmium 7440-43-9 18 5
Chromium 7440-47-3 NS 100**
Cobalt 7440-48-4 11 NS
Copper 7440-50-8 1,500 1,300
Cyanide 57-12-5 730 200
Iron 7439-89-6 26,000 NS
Lead 7439-92-1 NS 15
Manganese 7439-96-5 880 NS
Mercury 7439-97-6 0.57 2
Nickel 7440-02-0 730 NS
Selenium 7782-49-2 180 50
Silver 7440-22-4 180 NS
Thallium 7440-28-0 2.4++ 2
Vanadium 7440-62-2 180 NS
Zinc 7440-66-6 11,000 NS

Notes:
Exceedance of Tapwater RSL and/or MCL

1,000 Bold indicates a detection
J Estimated
U Non-Detect

NM Not Measured
NS No applicable standard
T Total
D Dissolved
** Screening value for total chromium is based on April 2009 US
++ Screening value for thallium is based on April 2009 US EPA R

ISW-001 ISW-001 ISW-002 ISW-002 ISW-002 ISW-002 MW-2
OU1-GW-ISW001-0908 OU1-GW-ISW001-0908 OU1-GW-ISW002-0906 OU1-GW-ISW002-0906 OU1-GW-ISW002-0908 OU1-GW-ISW002-0908 OU1-GW-MW2-0801

8/19/2009 8/19/2009 6/19/2009 6/19/2009 8/20/2009 8/20/2009 1/14/2008
µg/L µg/L µg/L µg/L µg/L µg/L µg/L

D T D T D T D

14.9 U 1,340 100 U 100 U 14.9 U 10,600 100 U
0.93 U 60.0 U 60.0 U 60.0 U 0.93 U 60.0 U 1.0 U
7.4 J 14 10 9.9 12 57 5.3
157 174 24 23.9 25 81 33.6

0.14 U 0.14 U 1.0 U 1.0 U 0.14 U 0.37 J 1.0 U
0.33 U 16 1.0 U 1.0 U 0.33 U 7.4 J 1.0 U
1.8 U 4.9 J 2.0 U 7 1.8 U 28 3.0 U
5.1 J 8.5 J 124 123 69 90 12
1.9 J 121 1.0 U 5.3 2.5 J 611 2
NM NM NM NM NM NM NM

3,780 9,280 62,900 61,800 41,700 72,700 2,160
1.0 U 71 1.0 U* 1.8 0.26 U 163 1.0 U
811 910 7,010 6,810 5,730 6,070 1,340

0.019 U 0.42 0.20 U 0.20 U 0.019 U 0.41 0.20 U
12.9 19.9 86.5 87.9 44.3 86.4 16.4

0.56 U 0.56 U 2.0 U 2.0 U 0.56 U 0.71 J 2.0 U
0.83 U 2.0 J 10.0 U 10.0 U 1.8 J 9.6 J 10.0 U
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
5.5 U 5.5 U 1.0 U 1.0 U 5.5 U 15.9 1.0 U
34.2 450 21,500 21,400 5,620 9,900 457
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Appendix G-4-9
Metals and Cyanide Results for Groundwater Samples Collected from the Slag Pile

Matthiessen and Hegeler Zinc Company Site

Location ID
Sample ID

Date
Units

Total or Dissolved

Analyte CAS # Tapwater 
RSL (µg/L) MCL (µg/L)

Aluminum 7429-90-5 37,000 NS
Antimony 7440-36-0 15 6
Arsenic 7440-38-2 0.045 10
Barium 7440-39-3 7,300 2,000
Beryllium 7440-41-7 73 4
Cadmium 7440-43-9 18 5
Chromium 7440-47-3 NS 100**
Cobalt 7440-48-4 11 NS
Copper 7440-50-8 1,500 1,300
Cyanide 57-12-5 730 200
Iron 7439-89-6 26,000 NS
Lead 7439-92-1 NS 15
Manganese 7439-96-5 880 NS
Mercury 7439-97-6 0.57 2
Nickel 7440-02-0 730 NS
Selenium 7782-49-2 180 50
Silver 7440-22-4 180 NS
Thallium 7440-28-0 2.4++ 2
Vanadium 7440-62-2 180 NS
Zinc 7440-66-6 11,000 NS

Notes:
Exceedance of Tapwater RSL and/or MCL

1,000 Bold indicates a detection
J Estimated
U Non-Detect

NM Not Measured
NS No applicable standard
T Total
D Dissolved
** Screening value for total chromium is based on April 2009 US
++ Screening value for thallium is based on April 2009 US EPA R

MW-2 MW-303H MW-303H MW-305H MW-305H MW-321H MW-322H
OU1-GW-MW2-0801 OU1-GW-MW-303H-0712 OU1-GW-MW-303H-0712 OU1-GW-MW-305H-0712 OU1-GW-MW-305H-0712 OU1-GW-MW-321-H OU1-GW-MW-322-H

1/14/2008 12/4/2007 12/4/2007 12/4/2007 12/4/2007 1/15/2008 1/15/2008
µg/L µg/L µg/L µg/L µg/L µg/L µg/L

T D T D T T T

427 100 U 100 U 268 100 U 234 385
1 5.0 U 5.0 U 5.0 U 5.0 U 1.0 U 1.0 U
9 5.0 U 5.0 U 5.0 U 5.0 U 3.8 5.6

42 54.3 53.5 40.6 30.2 31.1 26
1.0 U 5.0 U 5.0 U 5.0 U 5.0 U 1.0 U 1.0 U
1.0 U 5.0 U 5.0 U 5.0 U 5.0 U 1.0 U 3.5
3.0 U 15.0 U 15.0 U 15.0 U 15.0 U 3.0 U 3.0 U

12 5.0 U 5.0 U 6 5.0 U 7 51
8 5.0 U 5.0 U 5.0 U 5.0 U 6.6 3.5

10.0 U NM NM NM NM NM 10.0 U
4,000 1,730 1,370 3,500 2,340 3,250 15,500
18.5 5.0 U 5.0 U 5.0 U 5.0 U 1.8 9.4

1,540 4,020 4,000 5,450 5,220 8,390 6,600
0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U
17.5 17.7 18.4 16.7 16.2 19.4 134
2.0 U 5.0 U 5.0 U 5.0 U 5.0 U 2.0 U 2.0 U

10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U
1.0 U 5.0 U 5.0 U 5.0 U 5.0 U 1.0 U 1.0 U
1.1 5.0 U 5.0 U 5.0 U 5.0 U 1.0 U 1.0 U
827 20.0 U 20.0 U 97.1 61.5 62.4 34,500
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Appendix G-4-9
Metals and Cyanide Results for Groundwater Samples Collected from the Slag Pile

Matthiessen and Hegeler Zinc Company Site

Location ID
Sample ID

Date
Units

Total or Dissolved

Analyte CAS # Tapwater 
RSL (µg/L) MCL (µg/L)

Aluminum 7429-90-5 37,000 NS
Antimony 7440-36-0 15 6
Arsenic 7440-38-2 0.045 10
Barium 7440-39-3 7,300 2,000
Beryllium 7440-41-7 73 4
Cadmium 7440-43-9 18 5
Chromium 7440-47-3 NS 100**
Cobalt 7440-48-4 11 NS
Copper 7440-50-8 1,500 1,300
Cyanide 57-12-5 730 200
Iron 7439-89-6 26,000 NS
Lead 7439-92-1 NS 15
Manganese 7439-96-5 880 NS
Mercury 7439-97-6 0.57 2
Nickel 7440-02-0 730 NS
Selenium 7782-49-2 180 50
Silver 7440-22-4 180 NS
Thallium 7440-28-0 2.4++ 2
Vanadium 7440-62-2 180 NS
Zinc 7440-66-6 11,000 NS

Notes:
Exceedance of Tapwater RSL and/or MCL

1,000 Bold indicates a detection
J Estimated
U Non-Detect

NM Not Measured
NS No applicable standard
T Total
D Dissolved
** Screening value for total chromium is based on April 2009 US
++ Screening value for thallium is based on April 2009 US EPA R

P-17 P-18 P-1 P-7 P-9 P-6 P-6 P-7 P-9
OU1-GW-P-17 OU1-GW-P-18 P-1 OU1-GW-P-7-0712 OU1-GW-P-9-0712 P-6 P-6 P-7 P-9

1/15/2008 1/14/2008 11/10/1994 12/6/2007 12/6/2007 11/8/1994 11/9/1994 11/7/1994 11/7/1994
µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L

T T T T T T T T T

131 100 U NM 86.3 J 187 NM NM NM NM
1.0 U 1.0 U NM 0.39 U 0.48 J NM NM NM NM
8.7 2.8 NM 1.3 J 3.4 J 1.0 U NM NM NM

31.4 37.2 6.8 J 30.6 49 47.8 J 91.5 J 46.8 J 24.3 J
1.0 U 1.0 U NM 0.48 U 0.48 U NM NM NM NM
1.0 U 1.4 2,220 2.7 J 1.8 J 3.0 J 3.0 J 3.0 U 5.2
3.0 U 3.0 U 6.6 J 3.4 J 1.3 J 5.0 U 5.0 U 5.0 U 5.0 U

33 1 NM 70.1 16.3 NM NM NM NM
5 1.8 NM 4.6 J 2.7 J NM NM NM NM

NM NM 5.0 U NM NM 5.0 U 6.2 U 5.0 U 5.0 U
6,660 1,920 1,480 689 1420 1290 163 14700 50.0 U
11.3 1.0 U 5.0 U 0.65 J 0.60 U 5.0 U 67.4 10.9 J 5.0 U

2,260 106 12,400 19,600 4,740 25,300 2,530 20,700 629
0.20 U 0.20 U 0.25 0.028 U 0.028 U 0.20 U 0.20 U 0.20 U 0.48
61.5 8.6 1,090 80 54.3 31.9 J 45.9 31.0 J 20.0 U
2.0 U 2.0 U NM 2.6 J 2.7 J 5.0 U NM NM NM

10.0 U 10.0 U NM 10.6 9.3 J NM NM NM NM
1.0 U 1.0 U NM 0.38 U 0.38 U NM NM NM NM
1.0 U 1.0 U NM 1.0 U 1.0 U NM NM NM NM
2,670 3,120 831,000 13,600 405 921 5,260 2,670 941

G:\CWP\CWR1710 Carus RI Report\RI Report (Draft)\Draft 5 - Response to Comments\Appendices\Final\G-4-9 GW metals.xlsx Page 7 of 8



Appendix G-4-9
Metals and Cyanide Results for Groundwater Samples Collected from the Slag Pile

Matthiessen and Hegeler Zinc Company Site

Location ID
Sample ID

Date
Units

Total or Dissolved

Analyte CAS # Tapwater 
RSL (µg/L) MCL (µg/L)

Aluminum 7429-90-5 37,000 NS
Antimony 7440-36-0 15 6
Arsenic 7440-38-2 0.045 10
Barium 7440-39-3 7,300 2,000
Beryllium 7440-41-7 73 4
Cadmium 7440-43-9 18 5
Chromium 7440-47-3 NS 100**
Cobalt 7440-48-4 11 NS
Copper 7440-50-8 1,500 1,300
Cyanide 57-12-5 730 200
Iron 7439-89-6 26,000 NS
Lead 7439-92-1 NS 15
Manganese 7439-96-5 880 NS
Mercury 7439-97-6 0.57 2
Nickel 7440-02-0 730 NS
Selenium 7782-49-2 180 50
Silver 7440-22-4 180 NS
Thallium 7440-28-0 2.4++ 2
Vanadium 7440-62-2 180 NS
Zinc 7440-66-6 11,000 NS

Notes:
Exceedance of Tapwater RSL and/or MCL

1,000 Bold indicates a detection
J Estimated
U Non-Detect

NM Not Measured
NS No applicable standard
T Total
D Dissolved
** Screening value for total chromium is based on April 2009 US
++ Screening value for thallium is based on April 2009 US EPA R

P-15 P-17 P-18 P-18 P-19
P-15 P-17 P-18 P-18-DUP P-19

11/10/1994 11/9/1994 11/10/1994 11/10/1994 11/10/1994
µg/L µg/L µg/L µg/L µg/L

T T T D T

NM NM NM NM NM
NM NM NM NM NM
NM NM NM NM NM

41.5 J 24.7 J 15.0 J 15.0 J 23.2 J
NM NM NM NM NM

3.0 U 3.0 U 562 552 72
5.0 U 5.0 U 5.0 U 5.0 U 5.0 U
NM NM NM NM NM
NM NM NM NM NM

5.0 U 5.0 U 5.4 NM 6.1
190 5,380 17,300 17,100 130

10.4 J 11.4 J 5.0 U 5.0 U 5.0 U
3,280 2,020 11,500 11,400 1,210
0.20 U 0.20 U 0.24 0.20 U 0.20 U
20.0 U 90.7 485 480 46

NM NM NM NM NM
NM NM NM NM NM
NM NM NM NM NM
NM NM NM NM NM
517 8,840 382,000 393,000 6,460
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Appendix G-5-1
Soil SPLP

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois
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Appendix G-5-1
Soil SPLP

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois
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Appendix G-5-1
Soil SPLP

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois
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Appendix G-5-1
Soil SPLP

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois
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Appendix G-5-2
Leachability

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois
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Appendix G-5-2
Leachability

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois
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Appendix G-5-2
Leachability

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois
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Appendix G-5-2
Leachability

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois
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Appendix G-5-2
Leachability

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois

0

0.01

0.02

0.03

0.04

0.05

0.06

0.07

0.08

0.09

0.1

Submerged - pH 8.5,
Filtered

Submerged - pH 4.2,
Filtered

Terrestrial - pH 8.5,
Filtered

Terrestrial - pH 4.2,
Filtered

Co
nc

en
tr

at
io

n 
(μ

g/
L)

Mercury

0

0.2

0.4

0.6

0.8

1

1.2

1.4

Submerged - pH 8.5,
Unfiltered

Submerged - pH 4.2,
Unfiltered

Terrestrial - pH 8.5,
Unfiltered

Terrestrial - pH 4.2,
Unfiltered

Co
nc

en
tr

at
io

n 
(μ

g/
L)

Mercury

0

500

1000

1500

2000

2500

Submerged - pH 8.5,
Filtered

Submerged - pH 4.2,
Filtered

Terrestrial - pH 8.5,
Filtered

Terrestrial - pH 4.2,
Filtered

Co
nc

en
tr

at
io

n 
(μ

g/
L)

Zinc

0

5000

10000

15000

20000

25000

30000

35000

40000

Submerged - pH 8.5,
Unfiltered

Submerged - pH 4.2,
Unfiltered

Terrestrial - pH 8.5,
Unfiltered

Terrestrial - pH 4.2,
Unfiltered

Co
nc

en
tr

at
io

n 
(μ

g/
L)

Zinc

G:\CWP\CWR1710 Carus RI Report\RI Report (Draft)\Draft 5 - Response to Comments\Tables\Final\SEP and SPLP Tables and Figure 2 26 10.xlsx Page 5 of 6



Appendix G-5-2
Leachability

Matthiessen and Hegeler Zinc Company Site - OU1
LaSalle, Illinois
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